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Abstract 
 
With the growing unemployment rate as well as decline of entrepreneurial ventures in 
South Africa, alternative ways need to be investigated to increase entrepreneurship 
efforts and increase employment opportunity. Publicly funded universities throughout 
South Africa develop innovations as part of research outputs that through further 
development and refinement could be commercialised. Not many of these researchers 
or academics are entrepreneurially inclined and usually obtain the assistance of the 
Technology Transfer Office (TTO) for assistance in driving innovation to a commercial 
conclusion. However, human resources within these Technology Transfer Offices do 
not necessarily have the required entrepreneurial skills or work force to successfully 
push these innovations to the market. At the same time, students throughout South 
Africa have the opportunity to study entrepreneurship through modules, degrees and 
short courses, yet do not always have access to good business ideas or get the 
exposure to apply the theory practically while getting expert guidance.  
 
It is against this background that the study was undertaken with the aim to address 
the possibility of successfully commercialising university innovations through 
interdisciplinary collaborations between innovators and entrepreneurs. The study 
examined publicly funded universities in South Africa as the population and utilised 
qualitative methods such as semi-structured interviews and case studies. 
Respondents working in Technology Transfer Offices at these institutions were 
requested to share retrospective specific details regarding a commercialised 
innovation. From the information obtained of the participating institutions, the 
objectives were addressed to include the success factors contributing to collaborations 
between innovators and entrepreneurs, hindrances affecting these collaborations, 
factors that encourage working together, specific requirements needed to encourage 
these interdisciplinary collaborations as well as considerations to be taken into thought 
in expanding the teaching of entrepreneurship at universities.  
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Chapter 1 
Introduction 
 
1.1. Background 
 
With the implementation of the Bayh-Dole Act in 1980 in the United States, various 
countries, including South Africa, shortly followed by building the Intellectual Property 
Rights from Publicly Financed Research and Development (IPR-PFRD) Act on this 
model (Fraser, 2008). According to Boni and Emerson (2015), this strengthened 
universities’ positions as good sources of research and development activities that 
contribute to economic and social growth of a country. It also gave growth to university 
activities such as protection of the Intellectual Property (IP), transfer of technologies 
through licensing deals, and new business creation through spin-off entities from 
inventions created at the university (Boni and Emerson, 2015).  
 
During an interview conducted on 24 June 2016, the Director of the University of 
Johannesburg Technology Transfer Office (UJTTO), Aart Boessenkool, stated that 
universities in South Africa are very good at creating novel inventions based on 
research and other activities as well as protecting the IP thereof, however, when it 
comes to the commercialisation activities in getting these inventions to the market, the 
inventors lack the entrepreneurial capabilities to create such spin-offs. Due to a 
shortage of human resources and time constraints in Technology Transfer Offices 
throughout South Africa, this source of knowledgeable, technical- and business-
minded people are also not able to drive inventions to market. The lack of 
entrepreneurship capabilities, human resources and time lead to university inventions 
either not making it to the market, or getting there at a very slow pace, often missing 
the window of opportunity due to international competitors getting to the market first.   
 
According to Stats SA (2018), the unemployment rate in South Africa is 26.7% of which 
the youth unemployment rate (youth being age 15 to 34) significantly increased in 
2017 from 53.7% to 64% compared to the previous year’s figure. Out of the number 
of unemployed people, 388 080 have a tertiary degree. Ntuli (2016) of the National 
Youth Development Agency stated that entrepreneurship and the creation of new 
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businesses are becoming ever more important to the South African economy and high 
unemployment rate. Students should choose a career carefully to suit the need in the 
market, and the correct skills should be acquired to manage a career towards 
entrepreneurship. Universities in South Africa offer courses in entrepreneurship, which 
became popular disciplines to study in developing and emerging countries. Bruton 
(2014) argues that for academics in the field of entrepreneurship to stay relevant and 
keep adding value, there has to be change in the outcomes and content of the 
curriculum to include hands-on training and experience in this field. It could therefore 
be beneficial for both technology transfer and entrepreneurship to take part in 
interdisciplinary collaborations to assist innovations getting to market as well as assist 
with hands-on experience while students study the entrepreneurship discipline. In 
doing so, more jobs will be created to address unemployment in South Africa, and 
university graduates have an alternative to that of searching for vacant positions within 
business entities by starting their own businesses.  
 
Based on the information as discussed above, it could be of great commercial benefit 
to universities, students, and South Africa as a country, to encourage interdisciplinary 
collaborations by connecting the innovator and entrepreneur. The next section will 
investigate relevant research to determine how the effectiveness of interdisciplinary 
collaborations contributed towards successful commercialisation of innovations.  
 
1.2. Literature review 
 
The literature review aims to address the following aspects in order to gain better 
understanding of how successful interdisciplinary collaborations between 
entrepreneurship students and innovators could lead to better commercialisation of 
university innovations in South Africa: 
 
 Understanding of what innovation and commercialisation entails, 
 How commercialisation of innovations take place at universities, 
 The current state of entrepreneurial education in South Africa, and 
 Successful models used at international universities. 
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1.2.1. Innovation and commercialisation 
 
By distinguishing between an invention and innovation, a better understanding can be 
acquired of what innovation is. Fagerberg (2006) shares the view that an invention is 
the very first manifestation of an idea for either a new product or service, whereas 
innovation is the first endeavour to bring this idea into fruition. Fagerberg (2006) further 
explains that an invention could be implemented anywhere, while innovation typically 
happens within entities that require a combination of different types of skills, 
knowledge, resources, and capabilities.  Siegel, Hansen, and Pellas (1995), state that 
commercialisation come about when a technology, which is the overall reference to 
new IP, patented processes, techniques, know-how, equipment, systems, and 
materials are converted into a position where it makes a profit.  
 
1.2.2. Commercialisation of innovations within universities 
 
Siegel and Phan (2015) note that commercialisation of IP (i.e. novel inventions) 
usually happens through a process of technology transfer within universities and are 
seen by policymakers as instrumental to economic growth. The success of technology 
transfer through either licensing deals or creation of start-ups is completely reliant on 
university policies that either hinder or stimulate entrepreneurial activities (Siegel & 
Phan, 2015). 
 
According to Safiah, Norain, Nor, and Jailani (2014), there are various uncertainties 
and risks that come with the commercialisation of innovation, and because of this 
funders and expert entrepreneurs are more careful to take on these ventures. Based 
on research by Lackeus and Middleton (2013), in Sweden, the inclusion of 
entrepreneurial students in the technology transfer process was key in the number of 
successful spin-out companies created from university innovations. By also including 
the students in the process, entrepreneurial education gained access to real-world 
exposure and hands-on experience for the duration of the teachings. 
 
In a study by Razak and Murray (2017), it is emphasised that progressively more 
innovative institutions are becoming aware of the importance of external resources 
while also exploiting internal resources to ensure the success of relevant research and 
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commercialisation. Internal resources in the form of knowledge spill-over provided by 
universities assist in the creation of start-ups and have become part of an 
entrepreneurship ecosystem in education that contributes to local economic 
development (Belitski & Heron, 2017). 
 
1.2.3. Interdisciplinary collaborations 
 
According to Barry, Born, and Weszkalnys (2008), interdisciplinary cooperation take 
place where two (or more) disciplines collaborate in activities that are complementary 
to each other, that not only lead to changes of the disciplines themselves but also to 
changes in the boundaries that exist between them. Within a university context, 
interdisciplinary collaboration happens among research teams and centres, 
departments and/or other universities. These collaborations are dependent on the 
ability of top management, faculties, departments, and various units to obtain funding 
to support these interdisciplinary teamwork for it to not fall into the cracks of everyday 
institutional structures and procedures (Louvel, 2016). Interdisciplinary collaborations 
often take place between the disciplines of engineering, science, biology, computer 
science, humanities and social sciences (Boni & Emerson, 2015). These 
collaborations create the fertile ground from which novel inventions sprout, which 
ultimately lead to products or services that need to be spun-out from university 
research. 
 
1.2.4. Entrepreneurial education in South Africa 
 
Based on statistics gathered by Herrington, Kew, and Mwanga (2017), for the Global 
Entrepreneurship Monitor (GEM) South African Report, the number of entrepreneurial 
activities in South Africa has almost halved in 2016 (10.1%) in comparison with the 
figures of 2010 (19.6%), and performed four times lower than the average of other 
African countries. The four areas of serious constraints that hindered entrepreneurs in 
South Africa were government policies and initiatives, market openness, education, 
and training as well as access to finance.  
 
The question of whether entrepreneurship can be taught remains contestable. From a 
Schumpeterian perspective (the causing of disequilibrium), entrepreneurship cannot 
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be taught, a person is born an entrepreneur, and from a Kirznerian perspective (an 
entrepreneur does not create, but identifies opportunities for profit), it definitely can be 
taught (De Faiote, Henry, Johnston, and Van der Sijde, 2003). Perhaps the question 
should not be whether it can or cannot be taught, but what should be taught to 
encourage and enforce entrepreneurial activities and intentions, regardless of whether 
a person is entrepreneurially inclined or not.  
 
In a study by Nieuwenhuizen, Groenewald, Davids, Janse van Rensburg, and 
Schachtebeck (2016), it was found that entrepreneurship was offered as an elective 
module as well as an undergraduate or postgraduate degree at universities throughout 
South Africa. Universities make a significant contribution in nurturing entrepreneurship 
education that assists to address public priorities such as job creation, welfare, and 
economic growth, however, while entrepreneurship education at universities in South 
Africa do equip students with the needed skills, these students still struggle to come 
up with good business ideas (Fatoki & Oni, 2014).  
 
It stands to show the opportunity for interdisciplinary collaboration between students 
studying entrepreneurship and other disciplines in which innovation, and novel product 
or service creation take place, with the intent to commercialise for profit. 
 
1.2.5. Successful interdisciplinary collaborations at international universities 
 
Throughout universities in the United States, action-based entrepreneurship education 
takes place, known as venture creation programmes. Though these programmes take 
various different forms, it all shares the same commonalities which include 
interdisciplinary collaborations, experiential learning, curriculum based on process, 
resources available from an external network and contribution to economic 
development (Lackeus & Middleton, 2013). 
 
Based on research done by Boni and Emerson (2015), both Carnegie Mellon 
University and the University of Washington have significantly amplified innovation 
from the Technology Transfer Offices into developing successful start-ups as part of 
the MBA Entrepreneurship programmes. Students have to create a start-up from an 
assigned university innovation as prerequisite of the course.  
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At Stanford University, interdisciplinary collaborations between entrepreneurship and 
technology transfer do take place, nevertheless, the entities still retain independence 
and autonomy of its decision-making processes and reaching of its goals, even though 
there is still cross-unit awareness of each other and communication does frequently 
happen (Nelson & Byers, 2005).   
 
Based on the information given in previous paragraphs of successful interdisciplinary 
collaborations at international universities, it can be recognised that interdisciplinary 
collaborations between entrepreneurship and technology transfer do contribute to 
successful commercialisation of innovations. Whether this collaboration efforts and 
methods will work within a South African context, will be determined through the 
problem and objectives addressed by this research study.  
 
1.3. Research problem 
 
In a study conducted by Leonidoua, Christofib, Vrontisb and Thrassou (2018), several 
articles written on countries such as the United States, Portugal, China, India, Norway, 
Austria, Netherlands, Sweden, Canada, Afghanistan and Germany, were reviewed. It 
was found that specialised education and training programmes assisted in preparing 
students to successfully take part in interdisciplinary collaborations within innovation 
projects and entrepreneurial teams. Furthermore, statistics from the Association of 
University Technology Managers (2017) indicate that in developed countries such as 
the United States, more than 11 000 start-ups have been formed from developed 
academic intellectual property, supporting more than 4.3 million jobs over a period of 
20 years (1996 to 2016). These statistics indicate the significant economic impact and 
potential of successfully implementing commercialisation activities from which South 
Africa can benefit.  
 
As previously mentioned in section 1.1 and 1.2.4 of this chapter, South Africa is 
struggling with a high unemployment rate with little effort from people to start their own 
ventures. Unemployment affects the entire population of South Africa, specifically 
those that are willing and able to work, and do not discriminate against those with 
university qualifications. Universities, especially those in South Africa, have the 
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opportunity to address these issues based on the current struggle to commercialise 
innovations created by researchers across various entities within the different 
universities. The struggle to commercialise innovations happens due to either a lack 
of entrepreneurial skills on the innovator’s side or lack of human resources and time 
from the Technology Transfer Offices mandated to drive the innovation to market.  
 
At the same time, students studying in the discipline of entrepreneurship do not get 
hands-on experience of what it entails to create and run a business, therefore not 
addressing the acuities to start a business or issues of confidence in the ability to do 
so. Interdisciplinary collaborations could solve this problem, however, due to each 
university’s unique policies, coupled with the human-element, the question is how best 
to facilitate this collaboration. For this reason, the research undertaken will aim to 
determine whether interdisciplinary collaborations will assist in the successful 
commercialisation of university innovations in South Africa as well as the best way in 
which to implement such a collaboration, considering entrepreneurial education. This 
will be done through a retrospective review of successfully spun-out university 
innovations. 
 
1.4. Research objectives 
 
The research objectives will aim to address the issue on whether interdisciplinary 
collaborations, with specific focus on entrepreneurship and innovators from various 
disciplines, will assist publicly funded South African universities to commercialise the 
innovations derived from research and development done at the universities, with 
success.  
 
1.4.1. Primary objective 
 
To determine whether interdisciplinary collaborations between innovators and 
entrepreneurs could potentially lead to successful commercialisation of university 
innovations. 
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1.4.2. Secondary objective 
 
The secondary objectives formulated for this study are to determine: 
 
 the success factors of collaborations between innovators and entrepreneurs that 
led to successful start-ups created from university innovations, 
 hindrances of collaboration between innovators and entrepreneurs regarding 
factors that influence either successful or unsuccessful collaborations, 
 factors that encouraged innovators to work with entrepreneurs in the process of 
commercialising their innovations, 
 factors that encouraged entrepreneurs to take on new university innovations as a 
business start-up, 
 the requirements needed to encourage interdisciplinary collaborations between 
entrepreneurs and innovators, and 
 considerations to be included in expanding the teaching of entrepreneurship at 
universities. 
 
1.5. Research design and methodology 
 
The following section delves into the research design, how the data will be collected 
as well as analysed to assist in addressing the primary and secondary objectives. 
 
1.5.1. Research design 
 
From the five philosophical paradigms, the paradigm most suited for this study will be 
interpretivism due to the human nature of the test subjects. It should be noted that 
each individual interprets reality according to an own frame of reference which is 
especially relevant to business and management research (Saunders, Lewis & 
Thornhill, 2012).  
 
To better understand the research problem and get a good notion of what is going on 
concerning the commercialisation of innovation inside publicly funded universities; 
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interviews will be conducted with a sample to derive answers that address the 
objectives of the study.  An inductive approach will thus be the most appropriate action.  
 
The best methodological approach for this research project would be a single-method, 
qualitative study using semi-structured interviews.  
 
1.5.2. Sampling design 
 
To gain a perspective of the current situation at publicly funded universities in South 
Africa regarding the commercialisation of innovation, the population that will be the 
focus of this study consists of Technology Transfer Offices at publically funded 
universities in South Africa. Due to the small size of the population, all of the University 
Technology Transfer Offices will be selected with the exclusion of Walter Sisulu 
University, Rhodes University, University of Fort Hare, University of Limpopo, 
University of Venda, Mangosuthu University of Technology, University of 
Mpumalanga, Sol Plaatje University, Sefako Makgatho Health Sciences University, 
Durban University of Technology and University of Zululand. These universities do not 
have established Technology Transfer Offices (a staff complement of at least four or 
more and actively running for at least eight years). The remainder of the universities 
will make up the sample size. 
 
A probability sample will be used by interviewing one technology transfer professional 
of each of the technology transfer offices from the selected universities as these 
individuals have the acquired knowledge that will address the research objectives. As 
technology transfer is still a young field of specialisation within South Africa, there are 
currently only 15 out of 26 publicly funded universities actively driving technology 
transfer within the institutions, with a staff complement of four or more people in each 
office. These include the following institutions: University of Johannesburg (UJ), 
University of Witwatersrand (WITS), University of Pretoria (UP), University of South 
Africa (UNISA), Tshwane University of Technology (TUT), Vaal University of 
Technology (VUT), North-West University (NWU), Central University of Technology 
(CUT), University of the Free State (UFS), University of KwaZulu-Natal (UKZN), 
Nelson Mandela University (NMU), University of Cape Town (UCT), Stellenbosch 
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University (SU), Cape Peninsula University of Technology (CPUT) and the University 
of the Western Cape (UWC). 
 
As the technology transfer managers of each institution work closely with innovation 
projects, they have expert knowledge into the specifics of each project relating to the 
entire technology transfer process, which includes IP protection, IP management, 
development, and commercialisation. These managers would therefore be able to 
provide detailed information into addressing the research objectives.  
 
1.5.3. Data collection 
 
To gather primary data of a self-reporting nature, the researcher will use semi-
structured interviews. Due to the nature of the small technology transfer community, 
the researcher will easily secure and conduct the interviews with technology transfer 
managers of the Technology Transfer Offices at publically funded universities.  
 
The interview schedule will consist of questions that allow the interviewees to share 
their own experiences and explanations and allows room for further probing to ask for 
elaboration on specific answers. The researcher will ask all of the interviewees the 
same questions, with further probing questions depending on the answers, to provide 
clarity as required. The interviews will be conducted either face-to-face or via 
telephone.    
 
1.5.4. Data analysis 
 
The researcher will record and transcribe the semi-structured interviews, only 
extracting the sections that serve as answers to the questions and are pertinent to the 
research objectives. By correctly categorising and grouping information gathered, the 
data will be accurately analysed, and conclusions made.  
 
1.6. Limitations and ethics 
 
Permission will be required from all participants taking part in the interviews, and 
interviewees assured of the strict handling of shared information as confidential.  
11 
 
 
Limitations will be in the form of logistics required to conduct semi-structured 
interviews with the technology transfer managers of Technology Transfer Offices 
across South Africa. The researcher will conduct the interviews over the telephone to 
overcome this limitation.  
 
Some publically funded universities do not have established Technology Transfer 
Offices with successful commercialised innovations. This limits the population and 
sample size from which valuable information and insight can be collected and could 
possibly not provide an all-inclusive insight of the situation in South Africa, as not all 
provinces are included. 
 
1.7. Significance of the study 
 
Across South Africa, publically funded universities struggle to create successful 
commercial ventures from innovations derived from university research. The purpose 
of this study is to determine whether interdisciplinary collaborations, specifically 
between entrepreneurship and the Technology Transfer Offices could significantly 
assist in addressing this problem. This collaboration will contribute not only to 
developing a better ecosystem around the commercialisation of university innovations 
but also contribute to hands-on, practically applied entrepreneurial principles within a 
guided environment.     
 
1.8. Chapter outline 
 
Chapter 1: Introduction and background to the study 
 
This chapter will provide an overview of the research problem, identified as the 
unsuccessful commercialisation of university innovations due to lack of human 
resources and time as well as necessary entrepreneurial skills across publically 
funded universities in South Africa. It also investigates the separate issues of 
interdisciplinary collaborations with a focus on entrepreneurs and innovators coming 
through the Technology Transfer Office at institutions. The proposal suggests 
examining interdisciplinary collaborations between these innovators and 
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entrepreneurs to establish whether university innovations could be commercialised 
better.  
 
Chapter 2: Literature review 
 
The literature review chapter will address the following topics: 
 
 An in-depth coverage of existing literature on what innovation and 
commercialisation entail,  
 how innovation is currently being commercialised within a university space,  
 what is meant with interdisciplinary collaborations as well as what it involves,  
 what is the current state of entrepreneurial education in South Africa, 
 how it can be enhanced to support the creation of more business entities in South 
Africa, and 
 How interdisciplinary collaborations at international universities are successful 
where entrepreneurs and innovators work together. 
  
Chapter 3: Research design and methodology 
 
The main research problem, aim, primary and secondary objectives will be listed as 
well as the possible value this study will contribute to the discipline. The design of the 
research undertaken and the collection methods will be explained in detail in this 
chapter. 
 
Chapter 4: Research results and findings 
 
This chapter will report on the findings and the interpretations of the collected data. 
The collected data will show how the findings relate to addressing the secondary 
objectives. Answers to the questions as per each objective will be listed to determine 
participants’ insights into answering the primary objective 
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Chapter 5: Conclusion and recommendations 
 
Finally, the summary will collate the interpretations and findings of both the literature 
review and collected data from the interviews to assist in addressing the research 
objectives. Recommendations will be made for future research to be conducted to 
expand on the topics of this study. 
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Chapter 2 
Literature Review 
 
2.1. Introduction 
 
This chapter takes an in-depth investigation into existing literature to understand what 
the meaning of innovation and commercialisation entail as well as what the act of 
commercialisation requires within a publically funded university. The aim is also to 
understand what interdisciplinary collaborations comprise of with a specific focus on 
the involvement of entrepreneurship as a discipline in successfully driving innovation 
to market. An evaluation on the current state of entrepreneurial education in South 
Africa; how the betterment of teachings in this discipline can support the creation of 
more business entities in South Africa, and how interdisciplinary collaborations at 
international publically funded universities successfully bring innovations to the 
market, will be the focus of this review. 
 
To understand the connection between publicly funded research, innovation, 
commercialisation, and entrepreneurship, a closer look should be taken at the 
Intellectual Property Rights from Publicly Funded Research and Development (IPR-
PFRD) Act of South Africa. As stated by South Africa (2008:4), the purpose of the IPR-
PFRD Act is “to make provision that intellectual property emanating from publicly 
financed research and development is identified, protected, utilised and 
commercialised for the benefit of the people of the Republic, whether it be for a social, 
economic, military or any other benefit”.  
  
According to the South Africa Department of Science and Technology (2012), the IPR-
PFRD Act is loosely based on the Bayh-Dole Act of the United States. This Act served 
as the guideline in the development of legislation for not only South Africa but also 
countries like the United Kingdom, Germany, Switzerland, Korea, Turkey, Brazil, and 
Taiwan. Before the establishment of the Bayh-Dole Act in 1980, publicly funded 
research that led to protection of innovations through patents, were usually held by the 
government and almost never developed to the benefit of society. The implementation 
of this Act allowed universities to suitably protect the results from publicly funded 
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research as well as license the results to private companies in return for the collection 
of royalties (Feldman, Feller, Bercovitz & Burton, 2002). This brought forth a turning 
point in the commercialisation of university IP in the United States as statistics from 
the Association of University Technology Managers (AUTM, 2014) indicate that from 
1980 to 2014, concluded licensing agreements rose from 276 to over 5435 and 
university-created start-ups rose from 35 in 1980 to over 914 in the year 2012. 
Similarly, the introduction of the United States Bayh-Dole Act saw an equivalent 
increase of scholarly literature on university entrepreneurship (Siegel, 2006). It can be 
justified that based on the popular belief by New Growth Economists, a strong 
connection exists between innovation and growth (Acemoglu, 2012) which has led to 
a significant increase in funding of research and development as well as education as 
part of the investment in knowledge and human capital in countries such as the United 
States.   
 
Based on the Global Innovation Index study conducted and published by Cornell 
University, INSEAD, and WIPO (2018), South Africa is ranked first in Sub-Saharan 
Africa when it comes to innovation and forms part of the global top 30 countries when 
considering counting only the amount of patent filings (WIPO, 2017). The year 2018 
marks the first time for South Africa being in the first position for Sub-Saharan Africa, 
which indicates a significant increase in innovation outputs. At the same time, statistics 
from the Global Entrepreneurship Monitor (GEM) by Babson, UNIRAZAK, Universidad 
del Desarrollo and Tecnológico de Monterrey (2017), show that South Africa, one of 
only two economies in the African region (the other country being Burkina Faso), is 
expecting to create new employment opportunities within the next five years (from 
2017 to 2021) as indicated by more than 85% of entrepreneurs that took part in the 
survey. Even though these statistics provide a positive outlook, other figures indicate 
a cause for concern when looking at entrepreneurial intent, perceived opportunities, 
and capabilities.  
 
The GEM report considers 64 countries to be on the same level of economic 
development and classifies them as factor-driven and efficiency-driven economies, 
with South Africa listed as one of the efficiency-driven economies (Babson et al., 
2017). A key indicator used in the GEM is the Total Early-stage Entrepreneurial Activity 
(TEA) rate, which measures the percentage of people that have either already started 
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a business or are in the process of starting one. South Africa scored significantly low 
when taking into consideration perceived capabilities and perceived opportunity with 
half of the adult participants in the study indicating that they believe to have the 
required skills in starting a business. As seen in Figure 2.1, not only was South Africa 
scored low in the efficiency-driven economies class when considering the TEA rate, 
but also significantly low when looking at all levels of early-stage entrepreneurial 
activity for the 64 countries evaluated, including the entire African region, with the TEA 
rate dropping by 25% when compared to the year 2015. 
 
Figure 2.1: Total early-stage entrepreneurial activity in 31 of the 64 economies, 
grouped by phase of economic development, GEM 2016. 
 
Source: Babson et al. (2017:22) 
 
These statistics paint a bleak picture of South Africa when it comes to entrepreneurial 
activity. Before examining the possibilities of increasing these activities through 
university innovation commercialisation, a better understanding of the terms 
innovation and commercialisation is required.  
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2.2. Innovation and commercialisation 
 
Innovation and commercialisation are interdependent concepts used within publicly 
funded institutions that encompass different views and interpretations (Bansi, 2016). 
It is thus important to distinguish between these concepts by examining various 
interpretations. The aim is to provide a context in understanding these concepts that 
is the investigation of this study. 
 
2.2.1. Innovation 
 
A variety of definitions exists to explain what innovation is. Put into the simplest of 
terms, WIPO (2018:1) states that innovation means “doing something new that 
improves a product, process or service”. Selfano (2014) reasons that an innovation 
could only be called as such when the idea is cost-effectively replicable and driven by 
an existing need. Innovation could therefore be seen as incorporating all processes to 
generate new ideas by purposefully deriving better or different value from available 
resources through the application of initiative, imagination, and information that is 
transformed into useful products (Bansi, 2016). 
 
When looking at a university or research institution, Shivakumar (2017) describes 
innovation as a process in which ideas, derived from research where multiple 
participants collaborated, are turned into products and services that are saleable to a 
market. Innovation in this context requires multidisciplinary and multidirectional 
contributions as these workings often lead to technological breakthroughs that further 
lead to basic research undertaken (Dias, Pedrozo & da Silva, 2014). These 
collaborations; however, are much more complex as the flow of knowledge that takes 
place between individuals at universities, researchers, developers, companies and 
government organisations form informal and interlinked groups (Shivakumar, 2017) 
and should carefully be managed to ascribe ownership of the developed innovation to 
the rightful creator. 
 
Innovations are seen as IP that is protectable through various Intellectual Property 
Rights. South Africa (2008:2) clearly defines Intellectual Property in the IPR-PFRD Act 
as:  
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… any creation of the mind that is capable of being protected by law from use 
by any other person, whether in terms of South African law or foreign intellectual 
property law, and includes any rights in such creation, but excludes copyrighted 
works such as a thesis, dissertation, article, handbook or any other publication 
which, in the ordinary course of business, is associated with conventional 
academic work.  
 
2.2.2. Commercialisation 
 
Within the private sector, commercialisation is easily understood as market-oriented 
type of innovations where changes in product design, placement, promotion or pricing 
leads to the application of a new product (OECD, 2005). Commercialisation in the 
public sector however are more challenging and can be described as the application 
of new knowledge or ideas that resulted from an intellectual process and are now 
subjected to business-related activities (O’Connor, 2013). Powers and McDougall 
(2005), and Razak and Murray (2017), further describe commercialisation in the public 
sector as a shift from basic research to applied innovation where the focus has become 
the creation of novel discoveries for developing more business. The movement of 
technologies emanating from research within publicly funded universities is then 
transformed into wealth for society, individuals, and business (Razak & Murray, 2017). 
 
Prebble, de Waal and de Groot (2008), and Bansi (2016) note commercialisation as 
the connection between innovation and entrepreneurship that links the creation of 
value to the realisation of that value. Commercialisation of innovations include  actions 
such as assessment of the market, further product design, and development, 
manufacturing, IP rights management, developing marketing strategies, sourcing 
capital and training of the workforce (Reamer, Icerman & Yotie, 2003).   
 
South Africa (2008:2) defines “commercialisation’’ in the IPR-PFRD Act as “the 
process by which any intellectual property emanating from publicly financed research 
and development is or may be adapted or used for any purpose that may provide any 
benefit to society or commercial use on reasonable terms”. Commercialisation is thus 
the process of taking this innovation from the research laboratory to the point where it 
is industrially applicable (Cornford, 2008). The Department of Trade and Industry 
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(2016) of South Africa lists the two options for the path to commercialisation as using 
an existing company or creating of a start-up company or licensing or assigning of IP 
rights. 
 
For the purpose of the study, when referring to “innovation” the definition for 
Intellectual Property according to the IPR-PFRD Act should be recognised. The 
definition for “commercialisation” as per the IPR-PFRD Act should also be recalled 
along with the options listed within the path to commercialisation as shared by the 
South African Department of Trade and Industry. 
 
2.3. Commercialisation of innovations within universities 
 
Razak and Murray (2017) state that to avoid problems that arise from 
commercialisation, the process of commercialisation requires access to a variety of 
ideas emanating from research activities, integrated innovation strategies and the 
involvement of various specialised innovation role-players.  For the innovation 
strategies to be implemented, a variety of resources are shared among the various 
innovation role-players, which further contribute to the complexity of the strategies and 
hinder successful commercialisation efforts (Marion, Eddleston, Friar & Deeds, 2015). 
The success of commercialisation therefore depends on the chosen innovation 
strategy.  
 
Razak and Murray (2017) list these innovation strategies as open innovation, 
collaborative advantage, and strategic leadership. The open innovation strategy 
focuses on expanding and integrating resources and knowledge outside of an 
organisation’s borders to potentially commercialise innovations, further strengthening 
collaborations among the various role-players (Chesbrough, 2003; Bogers, 2011). 
Collaborative strategies emphasise the innovation collaboration between public 
institutions and private organisations where supplementation exist in the form of 
intellectual, technological, and financial resources (Ylijoki, Lyytinen & Marttila, 2011; 
Marion & Fixson, 2014). For universities that consider commercialisation a priority to 
address various economic needs, a staff complement with strong strategic leadership 
skills is required to influence research  and commercially drive innovation (Collier, 
Gray & Ahn, 2011; Aziz, Harris, Richardson & Aziz, 2012). To select the ideal 
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innovation strategy, it is important to understand the linkages between effective 
innovation strategies and the national innovation ideals.  
 
According to Lee, Park, Yoon and Park (2010), and Marion et al. (2015) there has 
been an increase in requests made for the optimisation of innovation and research 
capabilities to assist in increasing commercialisation activities. Stakeholders finding it 
important to support knowledge-based economic strategies that assist with a nation’s 
development have driven these requests (Govindaraju, Ghapar & Pandiyan, 2009). 
Figure 2.2 illustrates the Triple Helix model indicating the relationship between the 
three institutional domains of government, industry, and university. This model serves 
as a valued framework indicating the linkages required in creating an effective 
innovation system that models the concept of a national innovation system where 
interactions between universities, private and public organisations, government 
entities and policies work toward economic development (Etzkowitz, 2002, 2003, 
2004, 2011). These interactions provide an environment favourable for innovation and 
facilitate the movement of technologies, emanating from university research, to the 
private sector.  
 
Figure 2.2: The Triple Helix Model 
 
Source: Etzkowitz (2003:302) 
 
Further research indicates that, compared to the industry, publicly funded universities 
are not that involved in the moving of research, through commercialisation, to the 
Academia
IndustryState
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public sector (Lee, Hwang & Choi, 2012). This might stem from the academia finding 
it problematic to manage the business activities as well as academic responsibilities 
(Aziz et al., 2012; Perkmann, Tartari, McKelvey, Erkko Autio, Brostrom & Pablo 
D’Este, 2013; Salter, Criscuolo & Ter Wal, 2014).  
 
To address how publicly funded universities overcome these challenges, an 
understanding of how commercialisation of university technologies came about and 
was managed in the past are required.   
 
2.3.1. Commercialisation at publicly funded universities: A historical view 
 
Shivakumar (2017) indicates that throughout the years, government funding for 
students and research and development have steadily been declining. This decline in 
funds led to universities having to find alternative income streams, one being the 
commercialisation of IP originating from publicly funded research that stimulates the 
development of new companies, which again is linked to further research capabilities 
of the university (Shivakumar, 2017). As Walshok and Shapiro (2014) indicate, during 
the 1980s, these commercialisation activities incentivised universities to become more 
entrepreneurial and created the opportunity for the private sector to engage with 
research universities in new ways. The increase in commercialisation activities was 
facilitated by major changes made to national policies, which afforded universities the 
opportunity to manage their IP to support knowledge transfer as well as the 
commercialisation of new companies, all enabled by the risk capital from the private 
sector to support these promising start-ups (Mowery, Nelson, Sampat & Ziedonis, 
2004; Siegel, 2006; Walshok & Shapiro, 2014). 
 
The United States dominated the innovation and entrepreneurship landscape in the 
1950s, 1960s, and 1970s, and only started to change in the 1980s when Asia and 
Europe became a new threat regarding the global technology market share (Mowery 
et al., 2004). Siegel (2006) indicates that this threat steered the United States to 
significantly increase their publicly funded universities’ entrepreneurial activities, 
giving rise to the number of patents filed, concluded licensing deals, the creation of 
university spin-out companies, incubators, sciences parks as well as investment into 
start-ups. 
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As previously mentioned in section 2.1, the Bayh-Dole Act of the United States served 
as the basis for the creation of a number of countries’ legislation regarding the 
management of IP derived from publicly funded research. This Act came into effect on 
1 July 1981 with one of the major arguments being that stronger protection of 
applicable publicly funded research will lead to stronger and faster technology transfer 
(Carlsson & Fridh, 2002). AUTM (1998:3) defines technology transfer as “the process 
whereby inventions or IP from academic research is licensed or conveyed through use 
of rights to industry”. 
 
Before the Bayh-Dole Act was established, only 25 known Technology Transfer 
Offices existed in the United States as not many universities found the action of 
patenting a priority due to the high cost involved in getting protection. Since the 
effecting of this Act, universities started to explore technology transfer as a viable 
option and by the year 1990, the number of University Technology Transfer Offices 
increased to 200 (Carlsson & Fridh, 2002). The increase in offices indicates the 
change brought about in realising the value of research as a source of potential 
revenue and profit for a university. As previously indicated by Mowery et al. (2004) 
other countries in Asia and Europe soon followed in emphasising the value in 
protecting IP from university research and extracting optimal benefit through 
commercialisation activities. In the late 1980s, the United Kingdom changed its 
policies to stimulate more commercialisation of research, with other countries such as 
Germany, France, Denmark, and Japan shortly following in implementing similar 
policies (Slaughter & Leslie, 1997; Mowery & Sampat, 2005). 
 
A similar model was established in South Africa with the passing of the IPR-PFRD Act 
of 2008, which came into effect in 2010, serving as instruction to the start of 
Technology Transfer Offices at all publicly funded universities. 
 
2.3.2. Commercialisation at publicly funded universities: The present 
 
As previously alluded in section 2.3.1, commercialisation of university research was 
significantly influenced and stimulated by the introduction of the Bayh-Dole Act, 
leading to universities being viewed as direct contributors to industrial development 
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(Rasmussen, 2008 and Stevens, 2004). Universities have to compete in a world 
marketplace to ensure access to resources. To successfully compete, universities 
have to ensure a competitive advantage regarding the applicable innovation 
generated from research and development as well as the entrepreneurial activities 
and plans to commercialise these innovations (Perkmann et al., 2013).  
 
The added pressure of commercialisation within universities created a new aspect for 
research management activities in that boundaries are being challenged between 
basic and applied or relevant research that contribute to advancing social and 
economic development (Narayan, Northcott & Parker, 2017). Publicly funded 
universities have therefore changed their mission statements to include increased 
entrepreneurial activities by commercialising research outputs (Gertler, 2010), to be 
more important to businesses (Van der Steen & Enders, 2008), and to economically 
contribute to development (Roper & Hewitt-Dundas, 2012). This gave rise to multiple 
strategies used to commercialise IP from research, which includes, but is not limited 
to, technology transfer, licensing, start-up or spin-off company creations, joint 
ventures, contract research, consultation, industry-university collaborations and 
partnerships, publications, presentations as well as innovation exhibitions (Kotha, 
George & Srikanth, 2013). 
 
All of these activities gave rise to the term “entrepreneurial university” where 
intellectual discoveries are generated. The dissemination processes of these 
discoveries are facilitated through Technology Transfer Offices; the creation of 
incubators and science parks, which is enabled by providing support research and 
development activities to existing organisations, and the assistance offered in the 
creation of start-up companies (Walshok & West, 2014).  
 
As can be seen from Table 2.1, based on Walshok and Shapiro’s (2014) research on 
universities in the United States, five categories were captured to which university 
activities should adhere to be classified as a truly entrepreneurial university that falls 
into the broader entrepreneurship ecosystem. The major underlying themes within this 
framework are strong support of entrepreneurship activities across various 
organisation levels and disciplines, encouragement of innovation output directed 
towards business application, upskilling, and development of entrepreneurial abilities, 
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an elaborate ecosystem with strong ties to industry as well as large technology transfer 
functions. 
 
Table 2.1: Framework for measuring the entrepreneurial university. 
Sample Measures of the Entrepreneurial University 
Entrepreneurship 
focused culture 
Commercialisation 
supports 
Talent development 
contributions 
Diversity of industry 
connections 
Tech-transfer 
activities and 
outputs 
 Percent of 
leadership with 
industry 
knowledge and 
experience 
 Committees and 
initiatives focused 
on cross-
disciplinary 
entrepreneurship 
 Campus identity 
tied to innovation 
and 
entrepreneurship 
 Number of offices 
and staff 
dedicated to 
industry relations 
 Leadership 
valuing and 
supportive of 
technology 
commercialization 
 Knowledge 
sharing and 
creating a culture 
of risk tolerance 
 Content analysis 
of speeches, 
news releases, 
PR campaigns by 
university officials 
embracing 
economic 
development 
mandate 
 Explicit 
statements, 
policies, 
incentives for 
entrepreneurship 
 Proof of concept 
centres (number, 
size, advisors, 
outputs) 
 Business 
planning and 
financing forums 
 Technology 
assessment 
groups/centres 
(activities on 
general campus, 
within TTO, and 
number of ideas 
evaluated 
annually) 
 Incubators and 
science parks 
(numbers and 
industry partners) 
 Undergraduate 
internships in 
entrepreneurial 
companies 
 Continuing 
education 
certificates and 
seminars serving 
entrepreneurial 
companies 
 Entrepreneurship 
centres 
(curriculum, 
activities, 
number of 
participants, 
ideas/business 
plans vetted, 
outcomes) 
 Undergraduates 
and graduates’ 
job placements 
 Business service 
infrastructure 
 Number and 
types of student 
research and 
doctoral projects 
annually 
 Number of post-
docs employed 
in the region 
 Corporate affiliate 
programs 
(number of 
sectors served, 
company 
members, 
financial support) 
 Number of 
industry brokers 
in what 
department/divisi
ons 
 Size and industry 
of sponsored 
research 
 Advisory boards 
 Philanthropy 
(endowed chairs, 
faculty forums, 
private support, 
and fellowships) 
 Multidisciplinary 
research centres 
 Number of 
research/ 
outreach events 
annually and 
participation rates 
 Entrepreneur in 
residence (EIR’s), 
practitioners 
teaching 
 Patent 
applications and 
awards 
 Licensing 
applications and 
awards 
 Spin-outs 
annually 
 Equity positions 
taken in start-ups 
 Amount of 
licensing revenue 
 Number of 
invention 
disclosures 
 Amount of 
royalties 
 Number and 
revenues from 
material transfer 
agreements 
Source: Walshok and Shapiro (2014:31) 
 
Traditionally, universities’ roles are providing higher education to increase the creation 
of knowledge with commercially driven activities seen as going against this 
conventional system. It has become a priority for universities to be more commercially 
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inclined (Aziz et al., 2012). This is only possible when innovation and technology 
transfer are encouraged by the leadership of a university that supports this culture and 
behaviour (Astebro, Braguinsky, Braunerhjelm & Broström, 2016) as well as students 
and staff are equipped with entrepreneurial skills to implement the innovations 
(Lakovleva, 2011). It is for this reason, according to Collier et al. (2011) becoming a 
requirement for academics to have strategic leadership skills such as the identifying 
of opportunities, resource optimisation, conflict management, the creation of 
competitive advantages, accepting of change, and being innovative. 
 
Rose and Patterson (2016), lists three elements contributing to the successful 
commercialisation of innovation within universities as:  
a) access to capital, either through external investors or creation of internal funding 
sources,  
b) connections with the external start-up community, who can provide expert 
entrepreneurial advice and supplement lack of skills experienced within the 
Technology Transfer Office, and  
c) commitment from university leaders, which is essential to ensure commitment from 
the very top and establishing the necessary steps and structures to support 
commercialisation activities. 
 
The Technology Transfer Office usually manage and drive commercialisation of 
innovation within a university, the process of which is explained in the following 
section.  
 
2.3.3. The technology transfer process  
 
Along with the increase in entrepreneurial activities within universities, Technology 
Transfer Offices play a central part in providing the transactional link between industry 
and research conducted at the university. As previously mentioned in section 2.3.1, 
technology transfer is the process of transferring intellectual property rights, emanating 
from publicly funded research, to industry for commercialisation. The Technology 
Transfer Office serves as the administrative unit that manages these 
commercialisation activities; the steps of which, according to Carlsson and Fridh 
(2002), typically remain similar at all universities. 
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Figure 2.3 shows the technology transfer process as consisting of a patenting process 
and a licensing process. Shown in this figure developed by Tseng and Raudensky 
(2014) are the role-players involved in each step as well as the alternative strategies 
to consider in the commercialisation of the IP after establishing its protection.  
 
Figure 2.3: Typical processes of technology transfer in universities. 
 
Source: Tseng and Raudensky (2014:94) 
 
2.3.4. Commercialisation and availability of required skills 
 
When pursuing entrepreneurial activities, Technology Transfer Offices are faced with 
a number of challenges, one key challenge being the entrepreneurship skills required 
that is important to successful commercialisation of innovations. As indicated by 
Larsson, Wall, Norström, and Crnkovic (2006), when creating a spin-off or start-up 
from university innovations, it is key to have a researcher with an entrepreneurial mind-
set or to have a researcher that is good at finding an entrepreneur as a partner. 
 
In a study conducted by RSM Pacec (2018), for the United Kingdom Department for 
Business, Energy and Industrial Strategy, all universities in the United Kingdom were 
evaluated to establish the issues related to commercialisation of University IP. The 
results indicated that business development and entrepreneurial capabilities were 
found lacking within Technology Transfer Offices, with some of the missing skills listed 
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as being business planning, marketing, product development, recruitment and an 
understanding of aspects required in growing a successful spin-out or start-up 
business or negotiating a successful licensing deal.  
 
According to the report compiled by the DST, SARIMA, NIPMO, and CeSTII (2017), 
more than half (53.5%) of the individuals within the technology transfer function in 
South Africa, have four years or less experience in technology transfer activities, as is 
shown in Figure 2.4. The results of this report was measured for the period 2008 to 
2014.  
 
Figure 2.4: Percentage distribution of years of technology transfer experience of 
individuals, 2014. 
 
Source: DST et al. (2017:18) 
 
Figure 2.5 indicates the areas where skills were “much” or “critically” needed within 
Technology Transfer Offices in Higher Education Institutions (HEI) in South Africa with 
marketing and commercial/business being some of the more notable required skills 
still lacking. Marketing skills are indicated as a “critical” required skill as individuals in 
technology transfer acknowledge that this is needed to market technologies to 
innovative companies and entrepreneurs for successful commercialisation (DST et al., 
2017).   
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Figure 2.5: Percentage of Higher Education Institutions (HEI) and Science Councils 
(SC) that indicated which specific skills were “much” or “critically” needed. 
 
Source: DST et al. (2017:21) 
 
As reported by RSM Pacec (2018), real-world business experience was found lacking 
as a skill within Technology Transfer Offices in the UK where there is a high turnover 
of junior employees as well as a trend in hiring academics. A similar conclusion can 
be made about the trend within South African University Technology Transfer Offices. 
While Figure 2.4 contests to the existence of more junior employees within the 
technology transfer landscape, figure 2.6 speaks to the fact that there is a 
predisposition to more academically inclined individuals within the technology transfer 
function, specifically those with a Natural Sciences background as measured for the 
period 2008 to 2014 (DST et al., 2017). 
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Figure 2.6: Percentage distribution by field of undergraduate qualification of staff in 
Technology Transfer Offices in Higher Education Institutions (HEI) and Science 
Councils (SC). 
 
Source: DST et al. (2017:20) 
 
All of these statistics indicate a lack in skills required to commercialise university 
innovations through the Technology Transfer Offices successfully. It is therefore 
imperative to find alternatives to supplement the shortcomings of these offices within 
the university environment.  
 
In recent studies, entrepreneurship has been identified as playing a key role in the 
technology transfer process (Drivas, Panagopoulos & Rozakis, 2016; Sandström, 
Wennberg, Wallin, & Zherlygina, 2016). Bischoff, Volkmann, and Audretsch (2017) 
suggest entrepreneurship education as the key towards improving entrepreneurship 
activity, which would assist as an incentive for technology transfer. The topic of 
entrepreneurship education will be explored further in the sections to follow. 
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2.4. Interdisciplinary collaborations: An innovation and entrepreneurship 
focus 
 
The term interdisciplinary collaboration can be seen as an engagement between two 
or more disciplines that share dialogue and complementary activities, which assists in 
changing the disciplines as well as the boundaries between them (Barry et al., 2008). 
The act of interdisciplinary collaborations, specifically focussing on entrepreneurship 
and innovation, are changing the way in which academics are viewing the impact they 
create within academia as well as the ecosystem within which the university find itself 
(Bruton, 2014).  
 
Morris, Webb, Fu, and Singhal (2013) further emphasise points that require 
addressing, which include how university programmes contribute and serve the local 
ecosystem; whether these programmes have relevancy and practicality, what is being 
commercialised as well as whether students are properly being prepared to be the 
innovators and leaders of the future. Nothing however happens in isolation and as 
Bruton (2014) adequately indicates, leaders within various disciplines, specifically 
entrepreneurship academics, should urge academia from adjacent disciplines to assist 
in addressing the aforementioned points as well as educate and encourage 
entrepreneurship and innovation, whether the disciplines collaborate or not.  
 
Couger, Higgens, and McIntyre’s (1990) innovation value chain is portrayed in column 
(a) of Figure 2.7 as being discovery, invention and innovation. Bruton (2014) have 
added the academic disciplines usually related to each stage of the value chain as 
listed in column (b) of Figure 2.7, the ruggedness of the landscape, column (c), as well 
as how involved the researcher is in terms of also being the practitioner, column (d). 
Various disciplines are presented as contributing to the innovation value chain, which 
include applied sciences, engineering, design and a variety of business disciplines 
including entrepreneurship (Bruton, 2014). As shown in Figure 2.7, entrepreneurship 
is characterised with the disadvantage of having both a rugged fitness and the rarity 
of the researcher also being the practitioner. This indicates that the innovation value 
chain has become much more complex than just the simple line of progression of 
innovation and the commercialisation thereof.  
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Figure 2.7: Ruggedness and roles of selected disciplines across the innovation value 
chain. 
 
Source: Bruton (2014: 161) 
 
Bruton (2014) further explains how through disciplinary, multidisciplinary and 
interdisciplinary means, entrepreneurship contributes to nurturing innovation. Moving 
from a disciplinary view where entrepreneurship only contributes to innovation as an 
informing discipline to a transdisciplinary view where entrepreneurship plays an 
integral part in contributing to innovation. 
 
The approach required to truly create wealth in today’s society is that of a 
transdisciplinary nature, which include researchers, non-researchers and non-
academics from many disciplines to collaborate in creating wealth and success 
through innovation (Bruton, 2014). These collaborations between entrepreneurship, 
innovation, design, engineering, and other disciplines is indicated in Figure 2.8.  
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Figure 2.8: From a disciplinary view (of entrepreneurship only contributing to 
innovation) to a transdisciplinary view of innovation. 
 
Source: Bruton (2014: 163) 
 
In following a transdisciplinary view, the focus is not solely on the individual’s 
contribution, but on a collective effort across and between disciplines to foster 
innovation (Bruton, 2014) and work towards successful commercialisation through 
these collaborations. As is evident in Figure 2.8, entrepreneurship has shifted from 
33 
 
exclusively being the informer of innovation to being a leader, indicating an even more 
important part of this discipline contributing to leadership success in the 21st century 
(Bruton, 2014). To understand whether the discipline is properly equipped to support 
the shift of informer to leader of innovation, it is imperative to understand the 
entrepreneurship education landscape.    
 
2.5. Entrepreneurship education  
 
Ziyae and Mobaraki (2014), summarise entrepreneurship as the act that includes a 
variety of activities such as innovation, founding a business, creating new ideas, taking 
risks and identifying opportunities. Entrepreneurship is also a process that increases 
wealth by identifying opportunities and innovations (Hanny, Felix, Margaret & Nelson, 
2011). However, entrepreneurship has over the decades evolved to become a much 
broader subject that includes not only the previously mentioned activities, but also 
themes that focus on advancing entrepreneurial behaviour patterns of business, 
individuals and institutions, the cooperation between university, industry, and 
government, entrepreneurial aspirations and orientations as well as scale-ups and 
start-ups (Bonaccorsi, Colombo, Guerini & Rossi-Lamastra, 2013).  
 
Bhat and Khan (2014) suggest placing entrepreneurship development education as 
the central focus in the education system, bringing about a shift in philosophy and 
teachings at not only primary and secondary levels, but specifically the tertiary level. 
Across the globe, tertiary education institutions are offering a variety of courses, 
degrees, and modules in the entrepreneurship arena (Morris, Kuratko & Cornwall, 
2013). By placing a focus on entrepreneurship within the education system, Belitski 
and Heron (2017) found that in both developing and developed countries, a unit of 
measurement for the entrepreneurship education ecosystem has been to focus more 
on the importance of student employability and entrepreneurialism with a major focus 
on developing entrepreneurial skills. However, even though entrepreneurship 
education has matured and evolved over the years, there are still areas of concern in 
terms of the content of coursework, how to instil this knowledge, who is best equipped 
to impart this content as well as what type of student this should be taught to (Greene, 
Katz & Johannisson 2004; Piperopoulos & Dimov, 2015).  
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To obtain a better understanding of what entrepreneurship education entails, Jones 
and English (2004:2) define it as “a process of providing individuals with the ability to 
recognise commercial opportunities and the insight, self-esteem, knowledge, and 
skills to act on them”. Further research emphasises that entrepreneurship education 
is the preparation for an unclear future (Kuratko, 1997) by providing the abilities to 
start a new venture (Kirby, 2004). The majority of literature however, focuses on the 
development of entrepreneurial skill, attitude and managerial attributes (Kirby, 2004; 
Henry, Hill & Leitch, 2005; Co & Mitchell, 2006;). Gautam and Singh (2015) provide 
an all-encompassing description of entrepreneurship education as a process of 
applying knowledge, skills, attitude, and competencies while learning to become a 
business owner in an environment that encourages entrepreneurial qualities and 
behaviours like risk taking, responsibility, thinking independently and creatively as well 
as valuing diversity. 
 
Audretsch, Hülsbeck, and Lehmann (2012) state that one key pillar still absent from 
the entrepreneurship education ecosystem is the connection between the 
commercialisation of research and entrepreneurial education. Morris et al. (2013) 
emphasise the increase of entrepreneurial opportunities within universities, 
specifically focussed on disciplines such as engineering, sciences, and the arts, as 
these disciplines tend to innovate more and require the entrepreneurial educational 
experience to impart business knowledge within these fields. Through considering the 
rise of required entrepreneurship education within these various disciplines, a growing 
trend arose through the offering of blended entrepreneurial programmes where the 
entrepreneurial curriculum is included within these technical degrees (Turner & 
Gianiodis, 2018).  
 
Equipping students through small business education as part of tertiary-level 
coursework assist to promote entrepreneurship as a career option and empower 
students with skills and information to establish a new business (Fatoki, 2014). 
Equipping students are becoming of the utmost importance, specifically in the 
struggling South African  economic climate with entrepreneurship undertakings being 
at its ultimate low. The entrepreneurial equipping of students are addressed in the 
following sections.  
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2.5.1. Entrepreneurship education: A South African perspective 
 
As the OECD (2017) survey for South Africa alludes, the slowing growth of 
entrepreneurship in an already difficult environment burdened with red tape has made 
this environment particularly difficult for new businesses. Coupled with the quality of 
education and lack of work experience, the entrepreneurial skills gap is increasing by 
the day (OECD, 2017). Statistics captured by Herrington et al. (2017) in the GEM 
South Africa Report, show a notable drop in entrepreneurial activities within the age 
gap 25 – 34-year-olds, which is a substantial decrease by 40% compared to 2015. In 
an age group where entrepreneurial undertakings are found to peak, South Africans 
are showing the least activity, even less than their 18 – 24-year-old cohorts. When 
asked which factors most hinder entrepreneurial activity, the main areas identified as 
limiting to the adults participating in the study were finance, government policy as well 
as education and training (Herrington et al., 2017). 
 
Herrington et al. (2017) further indicate in the GEM South Africa Report, that similarly 
to global trends, South Africa’s primary and secondary school-level education in 
entrepreneurship scored low. However, what was found to be even more alarming is 
the decline since 2015 on post-school entrepreneurship education and training, 
placing South Africa not only below the averages for efficiency-driven economies but 
also below the averages for the African region (Herrington et al., 2017). These 
indicators could explain the recent drop in entrepreneurial activities within the age 
group 25 – 34-year-olds, as this is the age gap graduates move into after gaining their 
tertiary degrees. Bhat and Khan (2014) notes that entrepreneurship, more than often, 
only become a career option out of necessity rather than a choice to the educated 
youth of South Africa after a lack of available job opportunities lead to 
entrepreneurship as the alternative. 
 
Fatoki and Oni (2014) highlight that universities in South Africa play a part in nurturing 
entrepreneurship as part of the public policy priority in the further development of 
entrepreneurship to sustain continuous progress in employment opportunities, 
economic growth, and welfare. Some initiatives listed by Amadi-Echendu, Phillips, 
Chodokufa and Visser (2016) that could improve entrepreneurship education within 
universities are research and development, innovation, commercialisation and 
36 
 
stakeholders (mainly business, industry, and alumni). Students should be exposed to 
alternative approaches such as a practical application for credits and more exposure 
to collaborations with industry that will stimulate entrepreneurship education and assist 
in developing valuable skills (Amadi-Echendu et al., 2016). Fatoki and Oni (2014) 
further emphasise results of a study of a South African university indicating that 
entrepreneurship education did inspire students to become entrepreneurial and did 
equip them with the needed skills such as creating a business plan. However, 
entrepreneurship education was still not effective in assisting students to create 
connections with people that have good business ideas. 
 
2.5.2. Entrepreneurship education: An international perspective 
 
In a study conducted by Nieuwenhuizen et al. (2016), undergraduate and 
postgraduate entrepreneurship programmes offered by various universities located on 
four continents were evaluated to determine global best practices in entrepreneurship 
education. The findings of the study are summarised in Table 2.2. 
 
Table 2.2: Summary of the findings on global best practices in entrepreneurship 
education. 
Country/Continent Findings 
The United States of 
America, North 
America 
Most universities across the United States offer 
entrepreneurship as a module or elective as part of some or 
all of the courses. Separate workshop-based 
entrepreneurship programmes are offered to executives, 
professionals, local entrepreneurs, academics, and 
educators to teach entrepreneurs in starting new ventures 
as well as further develop academics and educators in this 
field.  
Canada, North America Entrepreneurship modules are offered to undergraduates 
and postgraduates as part of studies specifically in 
business, engineering, and sciences courses. These 
entrepreneurship courses take on a practical form with the 
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involvement of external organisations that provide program 
development insight, financial and practical training 
opportunities.  
The United Kingdom 
and Europe 
Entrepreneurship modules are offered as elective modules 
at the top 50 in Economy QS-ranked universities in Europe 
and the UK with many other universities across Europe and 
the UK offering it as minor and major modules at 
undergraduate level. On a post-graduate level, it is more 
common to find master’s programmes in entrepreneurship 
as well as modules as part of these courses such as MBA 
degrees at top-rated universities. This subject is also taught 
as part of offerings provided by institution-linked incubators.  
Singapore, Asia The National University of Singapore offers experiential 
entrepreneurship internship programmes with overseas 
high-tech start-up companies that created considerably 
higher engagement impact with the course other than 
purely classroom-based programmes. The Nanyang 
Technological University (NTU) offer entrepreneurship 
undergraduate programmes, a Master of Science in 
Technopreneurship and Innovation as well as the 
Entrepreneurship Development Programme for Executives. 
China, Asia Since 2002, undergraduate Pilot Entrepreneurship 
Education Programmes were rolled out at eight higher 
education institutions as part of an experimental exercise, 
which is still being run with success. The introduction of 
other entrepreneurship education programmes proved to be 
difficult in this fast-growing economy.  
Africa Throughout Africa, not many countries offer programmes 
focussed on entrepreneurial development, with the 
exception of one or two universities in countries such as 
Tunisia, Tanzania, and Kenya, with these courses often 
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offered through centres and institutions. The country 
showing the most entrepreneurial education activity is 
South Africa with entrepreneurship being offered as an 
elective module as part of study programmes as well as a 
couple of institutions offering undergraduate and 
postgraduate degrees in entrepreneurship or small 
business development. The majority of Higher Education 
Institutions offer short courses in entrepreneurship. 
Source: Adapted from Nieuwenhuizen et al. (2016:531-533) 
 
From the study by Nieuwenhuizen et al. (2016), very few universities offered 
undergraduate degrees in entrepreneurship with the majority offering 
entrepreneurship as only a module or elective. The findings showed that 
entrepreneurship is a more specialised focus for postgraduate qualifications. The 
following section will examine some of these qualification offerings as well as how 
interdisciplinary collaborations succeed across disciplines.   
 
2.6. Successful interdisciplinary collaborations at international universities 
 
Walshok and Shapiro (2014) highlight indicators required to be present within the 
university environment that serve as supplementary to the Technology Transfer Office 
functions, which include entrepreneurship as a core factor within the university identity 
and culture, a campus-based support of commercialisation activities, development of 
talent through formal and informal initiatives as well as the extent of engaging with 
industry. These indicators can be measured on the involvement of mentors and 
entrepreneurs in teaching coursework at the university, relevant research and applied 
master’s and doctoral degrees to facilitate innovation, internship opportunities for 
undergraduate students as well as relevant dissertations that assist in the 
development of business or technology.  
 
Walshok and West (2014) document that universities in the United States such as UC 
San Diego, have been successful in interdisciplinary activities even though they have 
limited patents and spin-outs at the institution. The success was further strengthened 
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through university policies that incentivise commercialisation, have the support of 
management at the chancellor and vice chancellor levels, present entrepreneurship 
programmes not only in the business school but also throughout other disciplines 
within the university as well as hiring of staff, both academic and non-academic, with 
a commercialisation brief as part of their job requirements. Some of the more 
successful universities offer entrepreneurship programmes as part of their Masters in 
Business Administration (MBA) as well as action-based entrepreneurship degrees. 
 
2.6.1. MBA entrepreneurship programmes 
 
Innovation spin-offs from university research are often feasible but lack entrepreneurial 
leaders to drive it to market successfully. That is why Boni and Emerson (2015) in 
further strengthening the literature as above, suggest the involvement of the business 
school as an expansion to the University Technology Transfer Office activities in 
developing and growing the start-up. Boni and Emerson (2015) further contribute by 
proposing the facilitation of this involvement through MBA entrepreneurship 
programmes where leaders with industry experience provide market inputs to develop 
these opportunities while obtaining guidance as part of the course requirements.  
 
As previously mentioned in Chapter one of this study, these MBA programmes have 
been successfully rolled out in universities such as Carnegie Mellon University, the 
University of Washington (Boni & Emerson, 2015) as well as other larger universities 
such as Harvard, Chicago, Wisconsin and California (Walshok & Shapiro, 2014). All 
of these institutions successfully develop start-ups or spin-outs from innovation 
developed at these institutions as part of the MBA course completion requirements 
with professionals acquiring the skills to drive technical and entrepreneurial start-up 
companies.  
 
2.6.2. Action-based entrepreneurship programme 
 
Belitski and Heron (2017) refer to Babson College in the United States of America as 
the first to introduce the Action-based approach. This approach shifts teaching to an 
experience-based method where entrepreneurship is more practically applied and less 
lecture-based with students and scientists engaging and pursuing projects together, 
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the ultimate goal being the creation of spin-offs or start-ups through collaborations or 
consultations with start-up entrepreneurs (Neck & Greene, 2011). These start-up 
entrepreneurs, known as entrepreneurs-in-residence (EiRs) provide business support 
and outside advice to students and academics that are interested to commercialise 
innovation emanating from research (Walshok & Shapiro, 2014).  
 
Action-based entrepreneurship programmes have also been successful at Boalt Law 
School and Haas School of Business in Berkeley, where the curriculum consist of 
coursework such as IP, contracting, HR and marketing of entrepreneurial companies; 
all with a focus on the technology and entrepreneurship relationship.   
 
All the aforementioned programmes are aimed at activities that facilitate relationships, 
which are more responsive to the community and economy’s needs by utilising the 
various skills acquired from interdisciplinary collaborations and making sure that 
innovations that are wanted get to the market needing it (Casper, 2013).  
 
2.7. Conclusion 
 
In concluding Chapter two, it can be noted from the gathered literature that a need 
exist, specifically at South African publically funded universities to assist in the 
commercialisation of innovations emanating from research conducted at the 
institutions. This need for assistance results from the lack of skills and capabilities of 
Technology Transfer Office personnel to commercialise innovations as instructed by 
the IPR-PFRD Act.  
 
Further derived from the literature is the alarming statistics regarding entrepreneurial 
activity within South Africa and its significant decline in the past couple of years, 
specifically within the 25 - 34 age bracket, with some of the listed reasons being a lack 
in skills, education, and training. It was also found that entrepreneurial coursework at 
tertiary level focus too much on the theoretical elements and lack practical application. 
Both of these elements have successfully been addressed and implemented at 
international universities with their offerings of MBA Entrepreneurship and Action-
based Entrepreneurship Programmes. 
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South Africa is presented with the opportunity to not only improve their 
entrepreneurship programmes but also increase the number of successful start-ups 
created from university research.   
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Chapter 3 
Research Design and Methodology 
 
3.1. Introduction 
 
Research is conducted for a variety of reasons, the purpose differing from person to 
person. The online Oxford (2018:3) dictionary defines research as “the systematic 
investigation into and study of materials and sources in order to establish facts and 
reach new conclusions”. This chapter will discuss the methods utilised in conducting 
the research by clearly stating the sources used to gather the facts, drawing new 
conclusions as well as making new recommendations in the chapters to follow.  
 
Zarah (2018) listed reasons for conducting research as: 
a) the means used in expanding the body of knowledge and well-organised learning, 
b) the manner in gaining an understanding on a variety of issues, 
c) the approach used by business to reach success, 
d) the means to support the truth and expel deceits, 
e) the way to find, measure and grasp opportunities, 
f) the method to internalise information through in-depth reading, writing, analysing 
and sharing of this knowledge, and 
g) the technique to constantly exercise and nourish the mind.  
 
The success of this research study will be driven by all of the above-mentioned 
reasons in assisting to realise the objectives as set out in Chapter One.  
 
Before the effecting of the IPR-PFRD Act, Technology Transfer Offices were 
established at eight of the 26 publicly funded universities throughout South Africa, with 
only three existing for more than five years (Alessandrini, Klose & Pepper, 2013); the 
primary focus solely being dedicated to identifying and protection of IP (Wolson, 2007). 
With the IPR-PFRD Act coming into effect in 2010 and as stated by South Africa 
(2008:8):  
… unless determined otherwise by the Minister in consultation with the Minister 
responsible for higher education, or any other Cabinet minister to which an 
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institution reports, any institution must, within 12 months of the coming into 
effect of this Act, (a) establish and maintain an office of technology transfer; or 
(b) designate persons or an existing structure within the institution to undertake 
the responsibilities of the office of technology transfer. 
 
Since 2010, more publicly funded universities gradually established Technology 
transfer Offices bringing the total existing offices to 15. As Technology Transfer is still 
a young field of specialisation in South Africa, the researcher aims to contribute to the 
South African body of knowledge pertaining to this field by specifically focusing on 
Technology Transfer Offices at publicly financed universities throughout South Africa. 
Capturing the information will assist in better understanding the landscape in which 
the researcher is currently employed to assist in reaching a specific level of 
professionalism. 
  
As illustrated in Figure 3.1, the research design and methodology for this chapter will 
be discussed in eight parts. 
 
Figure 3.1: Diagram for the layout of Chapter 3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
44 
 
Before elaborating on the research design and methodologies used in this study, the 
primary and secondary objectives are restated for recollection in the next section.  
 
3.2. Research objectives 
 
In Chapter One, the identified research problem was clearly stated with primary and 
secondary objectives listed on how this problem can be addressed. Before discussing 
the design and methodology of the study, the primary and secondary objectives are 
reiterated. 
 
The primary objective is stated as: 
 
To determine whether interdisciplinary collaborations between innovators and 
entrepreneurs could potentially lead to successful commercialisation of university 
innovations. 
 
In support of reaching the primary objective, the secondary objectives are stated as: 
 
 the success factors of collaborations between innovators and entrepreneurs that 
led to successful start-ups created from university innovations, 
 hindrances of collaboration between innovators and entrepreneurs regarding 
factors that influence either successful or unsuccessful collaborations, 
 factors that encouraged innovators to work with entrepreneurs in the process of 
commercialising their innovations, 
 factors that encouraged entrepreneurs to take on new university innovations as a 
business start-up, 
 the requirements needed to encourage interdisciplinary collaborations between 
entrepreneurs and innovators, and 
 considerations to be included in expanding the teaching of entrepreneurship at 
universities. 
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With a clear understanding of the primary and secondary objectives, the researcher 
will now discuss the research design, research sample, data collection method, data 
analysis, ethical considerations, and limitations of the study.  
 
3.3. Research design 
 
Saunders et al. (2012) describe research design as the strategy followed in answering 
the research question(s). A research study can either be: 
a) exploratory; where open-ended questions are asked to obtain insight on exactly 
what is happening about the research topic,  
b) descriptive; getting an accurate outline of situations, people and events, or 
c) explanatory, creating causal relationships between variables, or a combination of 
all these natures of designs (Saunders et al., 2012).  
 
This research study will be of an exploratory nature. Robson (2002) explains an 
exploratory study as providing the opportunity to look into existing information, explore 
new considerations, ask the right questions, and evaluate the findings to determine 
whether new information on the topic has been extracted. Elle (2016) states that 
exploratory research does not provide definite answers but instead provide the scope 
and nature of the problem with suggested possible answers. This form of research 
thus provides a better understanding of the problem (Saunders et al., 2012).  
 
“To ensure a strong research design, researchers must choose a research paradigm 
that is congruent with their beliefs about the nature of reality” (Mills, Bonner & Francis, 
2006:2). According to Fossey, Harvey, McDermott, and Davidson (2002:718), a 
paradigm is “a system of ideas, or worldview, used by a community of researchers to 
generate knowledge. It is a set of assumptions, research strategies, and criteria for 
rigour that are shared, even taken for granted by that community”. The philosophical 
paradigms include the following: 
 
 positivism; the collection of data through observation to determine causal 
relationships and regularities to produce scientific laws and generalisations (Gill & 
Johnson, 2010), 
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 realism; something that exists independently from the human mind and creates a 
sense of reality (Saunders et al., 2012), 
 interpretivism; gaining an understanding through the perspective of the individual 
by studying the relations between these individuals while also considering their 
cultural and historical contexts (Creswell, 2009), and 
 pragmatism; emphasises the importance of the research question in determining 
the research philosophy, it incorporates different perspectives that assist with the 
collection and interpretation of data (Saunders et al., 2012). 
 
The paradigm most suited for this study is interpretivism due to the human nature of 
the test subjects. It should be noted that each individual interprets reality according to 
an own frame of reference which is especially relevant to business and management 
research (Saunders et al., 2012). According to Reeves and Hedberg (2003), 
interpretivism focus on the subjective experiences of individuals that provide meaning 
instead of a measurement. This paradigm depends on the subject-researcher 
relationship throughout the process. The study will be reliant on the subjectivity of 
interviewees in Technology Transfer Offices to provide meaningful insight into the 
commercialisation activities of the innovation projects. With the South African 
technology transfer community being small, closer relationships provide the 
opportunity for interviewees to  openly share honest insights with the researcher.  
 
As stated by Saunders et al. (2012), research has three approaches that could be 
followed, which include: 
a) deduction; terigorous testing of a theory by using sequential propositions, 
b) induction; data is collected to develop or build a theory based on a specific 
phenomenon, and 
c) abduction; combining both a deductive and inductive approach by switching from 
theory to data and vice versa.  
 
To better understand the research problem, and as alluded in Chapter One to 
understand the commercialisation of innovation inside publicly funded universities, the 
researcher will conduct interviews with an appropriate sample to derive answers in 
addressing the objectives of the study. Through doing so, an inductive approach is the 
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most appropriate action with Saunders et al. (2012:548) stating that a “research project 
from an inductive position will seek to build up a theory that is adequately grounded in 
the data”.  
 
Gelo, Braakmann, and Benetka (2008) distinguish between quantitative research as 
calculating of volumes, occurrences or size of relations between entities, and 
qualitative research as studying a phenomenon for which “rich and thick” expressive 
interpretations are obtained. Researchers that do quantitative research focus on 
hypotheses testing and precise measurements that consider causality, whereas 
researchers that conduct qualitative research collect data through interpretive means, 
which are usually conducted through a non-linear approach (Neuman, 2000). 
Qualitative research will support this exploratory research study. Wyse (2011) 
describes this type of research as an understanding of motives, opinions, and 
motivations. Merriam and Tisdell (2016) list and describe the following types of 
qualitative research designs: 
 
 basic qualitative research, the most common form used by collecting data through 
interviews, observations or document analysis, 
 phenomenology, which studies humans’ conscious experience of their “everyday 
life and social action” (Schram, 2003:71), 
 ethnography entails the observation of participants through immersion to study 
culture and human society, 
 grounded theory, uses an inductive approach to develop a theory or meaning that 
is “grounded” in the data, 
 narrative inquiry, gathering data through first-person accounts in the form of telling 
a story that has a clear beginning, middle, and end, and 
 qualitative case studies, the “in-depth description and analysis of a bounded 
system” (Merriam & Tisdell, 2016:40). 
 
For the purpose of this study, the researcher will use both basic qualitative research 
andqualitative case studies.  
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Noor (2008) indicates that case studies provide an in-depth understanding of a precise 
problem or situation once information-rich cases are identified. When considering a 
case study approach, Putney (2012) refers to three types of case studies that guide 
the rationale in deciding why the specific form is selected: 
 
 intrinsic case study conducted based on the inherent interest that the researcher 
has in the case; 
 instrumental case study, understanding of a phenomenon or subject beyond the 
case to grasp a bigger issue that could be instrumental in notifying policy; 
 collective case study, conducting an instrumental case study in more than one case 
that assists in understanding an overall effect. 
 
To gain a better understanding of the innovation commercialisation landscape within 
publicly funded universities, what contributed to successful as well as what hindered 
commercialisation of innovation within these institutions, both the instrumental and 
collective case study forms will be utilised. Noor (2008) refer to collective case studies 
as multiple case studies where two or more cases are included due to the researcher’s 
expectation that similar results will be found over several cases. The researcher 
expects this to be the occurrence for this research study.   
 
The research design elaborated on the exact techniques used in this research study. 
With this design established, the population and sample can now be identified and 
described as per the required characteristics. 
 
3.4. Research sample 
 
Sampling, according to Polit and Beck (2003) can be described as the process of 
selecting a population and then studying a portion of the selected population that 
adhere to specific conditions. To gain a better overview of a sampling approach, 
various stages can be presented to facilitate the sampling decision process, as in 
Figure 3.2 by Zikmund (2002). 
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Figure 3.2: Stages in the selection of a sample. 
 
Source: Zikmund (2002:372) 
 
3.4.1. The population 
 
Swanepoel (2008:159) describes a population as “any precisely defined set of people 
or collection of items”. A population is therefore a group of entities that share the same 
set of characteristics (Zikmund, 2002). The population that will be the focus of this 
study consists of Technology Transfer Offices at publicly funded universities in South 
Africa. It should be noted that not all of these publicly funded universities have 
established Technology Transfer Offices consisting of a staff complement of more than 
four people and actively running for at least eight years. These smaller offices (in the 
instances where one exists) mainly consist of one staff member managing the IP, with 
limited commercialisation activities linked to technology transfer as per the definition 
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Determine if a probability 
or non-probability sampling 
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set out in Chapter 2 section 2.3.1, and in some instances also have one administrative 
person providing assistance to this person. The population is summarised in Table 
3.1. 
 
Table 3.1: The population of Technology Transfer Offices at publicly funded 
universities in South Africa. 
A B 
Publicly funded universities in South Africa 
with operational Technology Transfer 
Offices (Per Province) 
Publicly funded universities in South Africa 
without Technology Transfer Offices OR 
one IP and Innovation Managing staff 
member within a university 
Gauteng 
 University of Johannesburg (UJ) 
 University of Witwatersrand (WITS) 
 University of Pretoria (UP) 
 Tshwane University of Technology (TUT) 
 University of South Africa (UNISA) 
 Vaal University of Technology (VUT) 
North West Province 
 North-West University (NWU) 
Free State 
 University of the Free State (UFS) 
 Central University of Technology (CUT) 
KwaZulu-Natal 
 University of KwaZulu-Natal (UKZN) 
Eastern Cape 
 Nelson Mandela University (NMU) 
Western Cape 
 University of Cape Town (UCT) 
 Stellenbosch University (SU) 
 Cape Peninsula University of Technology 
(CPUT) 
 University of the Western Cape (UWC) 
Gauteng 
 Sefako Makgatho Health Sciences 
University (SMU) – No office 
Limpopo 
 University of Limpopo (UL) – One person 
office 
 University of Venda (UNIVEN) – One 
person office 
Mpumalanga 
 University of Mpumalanga (UM) – No 
office 
KwaZulu-Natal 
 Mangosuthu University of Technology 
(MUT) – No office 
 University of Zululand (UNIZULU) – one 
person office 
 Durban University of Technology (DUT) – 
One person office  
Eastern Cape 
 Walter Sisulu University (WSU) – no office 
 Rhodes University (RU) – one person 
office 
 University of Fort Hare (UFH) – one 
person office 
Northern Cape 
 Sol Plaatje University (SPU) – No office 
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Source: Adapted from the NIPMO Advisory Support Offices of Technology Transfer 
Database. (2018: 1-10) 
 
From the population of 26 publicly funded universities in South Africa, only 15 
universities are eligible for this study. These universities make up the sample size of 
the study as discussed in the following section.  
 
3.4.2. The sample 
 
Selecting a portion of a population that adheres to specific characteristics is known as 
sampling (Polit & Beck, 2003). Two types of sampling techniques exist, namely 
probability sampling and non-probability sampling. According to Allen (2017), 
probability sampling is a method in which every unit within the population has a 
likelihood of being selected as part of the sample. Non-probability sampling looks at 
the unknown or zero probability of a unit being selected within the population (Vehovar, 
Toepoel & Steinmetz, 2017). For this study, non-probability sampling will be used, as 
it will be difficult to address the objectives through statistical interpretations based on 
the population’s features (Saunders et al., 2012). With non-probability sampling, 
selection of participants is based on the researcher’s discretion of the features of the 
target population where some of the subjects could be selected and others not (Fink, 
2002). 
 
As further indicated by Vehovar et al. (2017), some of the non-probability sampling 
techniques adopted in research studies include:  
 
 purposive/judgemental; requiring some judgement from the researcher to compile 
a sort of representative sample, 
 expert selection; units are selected by experts knowledgeable on the subject, 
 case study; selection by an expert where the chosen unit is  studied intensely, and 
 convenience sampling; the selection of units based on availability, accident, 
haphazard. 
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A purposive/judgemental approach is used for this study as it allows the researcher to 
select individuals within the population that will provide content-rich information. Patton 
(2002) refers to content-rich information as the provision of in-depth understanding 
and insights on specific issues of the subject under investigation rather than empirical 
generalisation. 
 
For this study, only Technology Transfer Offices listed in column A of Table 3.1 will be 
considered as these offices have been fully operational for eight or more years and 
consist of a staff complement of four or more people per office. Within these 15 
universities, one technology transfer professional will be contacted at each office 
based on the experience and knowledge of that individual. To understand the extent 
of knowledge such an individual can provide, it is important to understand the scope 
of work expected from a technology transfer professional. 
 
In a study on careers in technology transfer, Kreeger (2000) summarise the general 
job description of a person in technology transfer as someone with business 
experience, someone with the minimum of a bachelor in science degree, and a 
preference of an advanced degree such as a Masters in Business Administration, a 
doctoral degree or Juris Doctor Degree. Sur (2018) indicate that a person working in 
technology transfer require a set of skills that include: 
 
a) the ability to build relationships to establish industry-academia partnerships, 
b) the capacity to do strategic planning to determine commercial potential, 
c) communication skills and commercial expertise to market new technologies, 
d) regulatory and legal knowledge to facilitate licensing and IP protection, and 
e) an entrepreneurial mindset to create spin-off or start-up companies.  
 
To gain an understanding of the profile for a person working in technology transfer at 
publicly funded universities in South Africa, specific demographic questions such as 
qualifications as well as the fields in which the qualifications fall into, will be included 
in the interview schedule. 
 
Once an innovation is disclosed to a technology transfer professional, this individual 
will manage it as a project from idea to commercialisation. These activities are 
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mandated by South Africa (2008:8) in the IPR-PFRD Act which states that “the 
functions of an office of technology transfer must be performed by appropriately 
qualified personnel whom, when considered collectively, has interdisciplinary 
knowledge, qualifications, and expertise in the identification, protection, management, 
and commercialisation of intellectual property and in intellectual property 
transactions”. Because of this last mentioned fact, these individuals will be able to 
provide detailed information into addressing the research objectives.  
 
The following section will delve into the manner in which the data will be collected to 
assist in reaching the objectives of the research study. 
 
3.5. Data collection 
 
Rouse (2016) describes data collection as a systematic approach in obtaining and 
measuring information that is collected from multiple sources, which then provides a 
good idea of the subject matter under study. By collecting data, it allows the researcher 
to answer the research questions, assess the results, and form forecasts on trends 
and probabilities in the future.  
 
As part of the research study, a literature review was conducted to determine what 
literature is available on the various subjects addressing the topic. Webster and 
Watson (2002:13) define a literature review as an action that “creates a firm foundation 
for advancing knowledge, facilitates theory development, closes areas where a 
plethora of research exists, and uncovers areas where research is needed”. The 
literature review conducted in Chapter 2 provided insight into existing information, 
which is known as secondary data. Cohen, Manion, and Morrison (2007) refer to 
secondary data as sources that do not have a direct relationship to the occurrence 
under study and consist of data that is not necessarily original. Secondary data are 
collected from previous data compiled by other researchers, financial reports, 
distributed statistics, or administrative records that are available in the public domain 
(Hox & Boeije, 2005). The sources consulted for this study included journal articles, 
internet articles, books, legislation, and research studies. The existing literature was 
examined to determine what is already available on the topics of innovation, 
commercialisation, technology transfer, entrepreneurship education, and 
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interdisciplinary collaborations within a university context. By examining the existing 
literature, it contributed to determine what has been addressed to assist in answering 
the primary objective of the study. 
 
Primary data will be collected in the study by conducting semi-structured interviews. 
Persaud (2012:1096) refers to primary data as “an original data source, that is, one in 
which the data are collected first-hand by the researcher for a specific research 
purpose or project”. A variety of techniques can be used to collect primary data with 
the most popular techniques being interviews, self-administered surveys, field 
observations, and experiments. The use of the interview technique is preferred for this 
study for its potential to offer rich data content. 
 
The semi-structured interviews will be conducted to gather information about 
innovation commercialisation projects within Technology Transfer Offices at publicly 
funded universities. The information will be used to compile case studies for each of 
the Technology Transfer Offices. As stated by Rubin and Rubin (1995), Scoltz and 
Tietje (2002), and Yin (2003), and, case studies provide rich and in-depth accounts of 
the subject under study. The case study approach that will be used is to incorporate 
multiple cases. Using case studieswill enable the researcher to compare the cases to 
establish whether replications occur that would allow for generalisation from these 
findings (Yin, 2003). Noor (2008) indicates that using multiple cases can provide a 
holistic view of a certain occurrence as many sources of evidence are used.  
 
Ayres (2012:811) states that the semi-structured interview is “a qualitative data 
collection strategy in which the researcher asks informants a series of predetermined 
but open-ended questions”. To assist in the facilitation of the interview, the researcher 
will develop an interview guide, as seen in Annexure A, with specific standardised 
questions and topics that need to be addressed. The interview guide will contain close-
ended questions to establish some demographical information as well as open-ended 
questions to gather concrete and narrative information. Open-ended questions will be 
asked that could lead to more questions, which allows the possibility to provide new 
concepts and perceptions as well as similarities (Kleining & Witt, 2000). For a more 
natural flow of conversation, the researcher will move back and forth between the 
listed questions and topics based on the interviewee’s responses.   
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Before the interviews are conducted, a pilot test will be trialed with one individual from 
a Technology Transfer Office to determine the validity and reliability of the questions 
in addressing the primary and secondary objectives. Should the answers not be 
satisfactory, the interview questions will be improved to ensure the accurate collection 
of data.    
 
Prior to conducting the interview, the researcher will send an email to respondents 
stating exactly why the contact is made, what the research is about and the objectives 
it aims to address. Permission will be requested to contact the individual via telephone 
to conduct the interview on a specific date and time. Conducting telephone interviews 
hold benefits such as free-flowing conversation that provides rich data as well as the 
provision of anonymity of the respondent, which allows for open and honest talk 
(Hughes, 2012). The obtained ethical clearance letter received from the researcher’s 
institution as well as the list of questions and topics of discussion will be attached to 
the email. Each respondent will also be requested in the email to, in preparation for 
the interview, be ready to share one case of an innovation project that has been 
commercialised by the institution. The researcher will ask questions to extract 
information in answering the research objectives.  
 
The researcher will obtain permission during the interview to record the conversation 
purely for the researcher’s personal reference and recollection when transcribing the 
content of the interview. Audio recording, according to Morgan and Guevara (2012), 
involves using a digital or analogue recording device to capture the content of 
interviews, conversations, or interactions, which will assist in accurately summarising 
what was shared. 
 
After collection of the data, the analysis will be conducted to determine the findings; 
the methods of which will be discussed in the following section.  
 
3.6. Data analysis 
 
Before conducting an analysis of the collected data, the audio recordings of the 
interviews will be transcribed. Transcribing of the interview is important to document 
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the narrative for ease of review and access by the researcher (Nishishiba, Jones & 
Kraner, 2017).  
 
To analyse the cases shared by respondents, the researcher will first have to review 
the data systematically by outlining the chronology of the actions and events in the 
commercialisation approach of each institution. Putney (2012) states that though the 
chronology is established, it is not critical to the study as the thematic interpretations 
are the core requirements. Each case will be examined to establish patterns, which 
will then be cross-analysed with the multiple cases to determine whether patterns were 
consistent across the cases and under which conditions. These patterns will be 
identified based on the answers to each of the standardised questions.  
 
When analysing qualitative data, it becomes easier to do cross-analysis of cases and 
interviews if standardised open-ended questions are used (Patton, 2002). The 
analysing method best suited for this study is content analysis. Content analysis 
“examines the presence of concepts in texts, such as interviews, discussions, 
newspaper headlines and articles, historical documents, speeches, conversations, 
advertisements, theatre, informal conversations, performances, drawings or images” 
(Mathison, 2011:2). This method allows the text to be separated into manageable 
categories or themes that are labelled or coded. Mathison (2011) further states that 
content analysis can be conceptual, the frequency and existence of concepts, or 
relational, the relationship between concepts in the text. Both of these approaches will 
be used to make sense of the contents of the interviews.  
 
Each of the secondary objectives of the study represents a theme. A specific set of 
standardised questions will be asked to address these themes. Each respondent’s 
answers to the questions will be taken from the transcription and grouped under the 
corresponding theme using Excel as the program to assist in grouping the collected 
data. In doing so, results to address the secondary objectives are easily identifiable 
and can be compared for similarities or differences.  
 
The results gathered will also be compared to the findings of the literature review to 
establish correspondences, differences, and irrelevances of what has already been 
written in published literature. These results will assist in better understanding the 
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scope of addressing the primary objective of the study and contributions made to the 
literature available on the topic to the benefit of Technology Transfer Offices at publicly 
funded universities in South Africa.  
 
3.7. Validity and reliability of the study 
 
Guest, MacQueen, and Namey (2014:3) summarise validity as “the notion that one is 
assessing what one is intending to assess”, emphasising words such as “valid”, and 
“sound”, “defensible” and “well-grounded” to describe the validity of the phenomenon 
under study. Reliability, within a study, considers the consistency when assessments 
are repeated or compared (Guest, MacQueen & Namey, 2014). Some argue that 
these two terms are traditionally used with quantitative studies and have little or no 
value for qualitative investigation (Auerbach & Silverstein, 2003; Golafshani, 2003; 
Corbin & Strauss, 2008), and for that reason alternative terms such as trustworthiness, 
relevant, credible, plausible, confirmable and worthy have been used. A commonly 
used term however, is credibility, or as McGloin (2008:49) refers to as “truth value” 
based on the model created by Guba in 1981. Confidence in the truth of the findings 
is considered and various methods used to improve truth-value (McGloin, 2008), which 
include: 
 
 peer review; the findings either being validated by another specialist in the field or 
validation by the respondents whereby participants assist in reviewing the findings, 
 groundedness; findings are grounded in the data and not reliant on the imagination 
of the researcher, 
 reflexivity; allowances are made for influences of the researcher during the study, 
as there might be bias to some of the responses or participants, 
 triangulation; multiple sources of data are used to improve credibility, such as 
interviews, associated documentation analysis, surveys, and observations, and 
 time sampling; the collection of data over a given period that enables 
measurement of the data during a number of time intevals.  
 
Some of the methods used in this research study to assist with credibility are: 
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a) peer review; where some of the participants in the study who are also specialists 
in the field will be asked to review and validate the findings, 
b) groundedness; findings are grounded in the collected data and can be confirmed 
with the recordings of interviews conducted, and 
c) reflexivity; through frequent contact between the researcher and participants as 
well as the compilation of the case studies, it will allow for constant reflection on 
the subject matter. 
 
3.8. Ethical considerations 
 
Ethical considerations will be taken into deliberation regarding protection of human 
rights and personal information, copyright and plagiarism, falsification of research and 
sensitivity to information regarded as confidential. Participants in the study will be 
contacted in advance, explaining the purpose of the study and requesting participation. 
The obtained ethical clearance will also be forwarded to serve as proof of the research 
being conducted.  
 
Before the telephonic interview commences, permission will be requested from each 
participant for the interview to be recorded. Individuals are guaranteed of their 
anonymity as well as the confidentiality of information shared. The recordings are 
strictly for the researcher’s use to facilitate true capturing of data, review, and 
reflection. To assure anonymity of both the interviewees and institutions, none of the 
commercialised projects’ titles will be used or mentioned in the case studies.  
 
3.9. Limitations to the study 
 
Limitations are occurrences that appear during a study over which the researcher has 
no control and which can limit the extensity of the research that affects the results and 
conclusion of the study (Simon & Goes, 2013). The following limitations have been 
identified: 
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 Disadvantages of telephonic interviews 
 
Logistical requirements to conduct semi-structured interviews with the technology 
transfer professionals of Technology Transfer Offices across South Africa are limiting. 
To overcome this limitation, interviews will be conducted over the telephone. Some of 
the disadvantages that should be considered are (a) real-time answers, which might 
not be as accurate, (b) the trust and cooperation gained by the researcher to ensure 
the participant freely share potentially sensitive information, and (c) the high costs of 
administering telephone interviews that might exceed 60 minutes per interview.  
 
 Sample size 
 
From the 26 publicly funded universities, not all have established Technology Transfer 
Offices and not all may have innovations that have been commercialised due to some 
of the offices still being newly established. This limits the population and sample size 
from which valuable information and insight can be collected. 
 
 Confidentiality and Non-disclosure 
 
Some institutions might not be in the position to share information regarding specific 
projects due to confidentiality considerations of IP, partnership and licensing 
agreements in process. Participants might be limited in what they can or cannot share 
which could potentially influence the findings of the study. Even where the researcher 
signed a non-disclosure agreement before the interview, the sharing of collected data 
should not be too revealing as it could potentially breach these agreements. 
 
3.10. Conclusion 
 
Chapter 3 outlined the design and methodologies to be used in conducting the study. 
The research objectives, both primary and secondary, were recalled and the research 
design clearly outlined. The design is of an exploratory nature focusing on the 
interpretivism paradigm with an inductive approach. A qualitative method will be 
utilised by compiling case studies and conducting semi-structured interviews. The 
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population and study sample was clearly defined where after the data collection 
methods were described as well as the manner in which it will be analysed. Finally, 
the validity and reliability of the study were explained while also reflecting on the ethical 
considerations and limitations of the study.  
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Chapter 4 
Findings 
 
4.1. Introduction 
 
The following chapter will report the findings collected from conducting the interviews 
with technology transfer professionals at publicly funded universities throughout South 
Africa. From the sample size of 15 publicly funded Universities’ Technology Transfer 
Offices, the response rate was 53% with responses obtained from institutions located 
over six provinces, Gauteng, Western Cape, North-West Province, KwaZulu-Natal, 
and the Eastern Cape. The findings aim to address the primary objective, which is to 
determine whether interdisciplinary collaborations between innovators and 
entrepreneurs could potentially lead to successful commercialisation of university 
innovations. 
 
The chapter will start-off by delving into the demographics of the respondents as well 
as general and background information on the individuals to assist in compiling a 
profile of the South African technology transfer professional. Some information on the 
institution is shared where after a case study for each institution is compiled explaining 
a case wherein an innovation was successfully commercialised or are close to 
commercialisation. The rest of the chapter will break down each of the secondary 
objectives to determine the findings of each of these objects.  
 
4.2. Demographic information on respondents 
 
The collected demographical information on each respondent can be summarised as 
in Table 4.1. The majority of the respondents have either a background in Science or 
Engineering with an added qualification in business leadership, business 
management, or business administration, which reflects the job description 
requirements as describe by Keeger (2000) in section 3.4.2 of Chapter three in this 
study.  
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All of the respondents have a managerial position or an equivalent specialist role in 
their Technology Transfer Office with the majority having less than ten years’ 
experience in technology transfer. Indications from Table 4.1 show that these 
individuals are highly qualified with almost all the respondents having multiple 
qualifications. 
 
Table 4.1: Demographics of respondents in the study 
 
 
As technology transfer is still a young field of specialisation in South Africa, gathered 
information from each respondent provides an understanding of how they got involved 
  Inst. Current position  
in TTO 
Gender Age 
group 
Qualifications Discipline(s) of 
Qualification(s) 
Technology 
Transfer 
experience 
Respondent 
1 
A Technology 
Transfer  
Project Manager 
Female 31 - 40 
years 
Undergraduate degree 
Honours degree 
Master’s degree 
Biokinetics 
Sport Science 
MBA 
6 years 
Respondent 
2 
B Senior Manager: 
Innovation  
Projects 
Female 60+ 
years 
Diploma 
Undergraduate 
Honours 
Master's 
Higher Education 
BA 
BA Honours and Law 
MCom Business 
Management (Bridging 
Course) 
5 years 
Respondent 
3 
C Commercialisation  
Specialist 
Female 31 - 40 
years 
Undergraduate degree 
Honours degree 
Master’s degree 
Health Sciences 
Health Sciences 
MBA 
3 years 
Respondent 
4 
D Technology 
Transfer Manager 
Female 41 - 50 
years 
Master’s degree 
Doctoral degree 
Environmental Biotechnology 
Technology Management 
9 years 
Respondent 
5 
E Technology 
Commercialisation  
Manager 
Male 31 - 40 
years 
Master’s degree MSc 
MBA 
11 years 
Respondent 
6 
F Innovation Project 
Manager and 
Technical Advisor 
Male 51 - 60 
years 
Honours degree Electro-mechanical 
Engineering 
3 years 
Respondent 
7 
G Innovation Project  
Manager 
Female 41 - 50 
years 
Diplomas Marketing 
Business Computing 
Law: Transfer of Deeds 
4 years 
Respondent 
8 
H Director of 
Innovation and 
Technology 
Transfer 
Male 60+ 
years 
Master’s degree 
Doctoral degree 
Master’s in Business 
Leadership 
Engineering 
20+ years 
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in technology transfer, what their different roles within their offices entail, and what is 
expected of them as technology transfer professionals. This information assists in 
understanding the skills required to function within a Technology Transfer Office in 
South Africa. The following are verbatim statements provided by the participants on 
each of the questions. 
 
How did you get involved in technology transfer? 
Respondent 1: 
“So my first contact with the Tech Transfer Office was through commercialisation of 
Sport and because at our institution all commercialisation fell within the Tech 
Transfer Office, it was tech transfer and commercialisation, so, commercialisation, 
third stream income, sport’s commercialisation all fell under the same office. And 
then through working in that office I was exposed to tech transfer and I was also 
afforded the opportunity to try it out, to go to training, go to seminars, workshops, 
webinars, um, and that’s where I learned quite a bit about the profession.” 
 
Respondent 2: 
“I worked in another department at this university and because of operational 
requirements they made the post redundant. I was then transferred originally to a 
vacancy in the TTO for general university commercialisation and then the content of 
the work moved more towards technology transfer.” 
 
Respondent 3: 
“As part of an internship.” 
 
Respondent 4: 
“I was a deputy director at the Department of Science and Technology. I was a 
deputy director for some main research areas. We were basically developing and 
implementing strategies, such as the nanotechnology strategy, then one of them, 
my biggest task was to come up with a synthetic biology strategy for South Africa. 
In July of 2009, as I was checking my examination results, I saw an advert on the 
(Institution) website. So as soon as I clicked jobs at (Institution), I saw the technology 
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transfer manager position being advertised and they were emphasising the fact that 
they were looking for somebody with good relationships with the DTi and the DST, 
and that was me. I was sitting in an open plan at the DST, and my colleagues were 
busy with submissions to NIPMO, so I got to learn a lot about technology transfer. 
So I applied for the position.” 
 
Respondent 5: 
“Through a skills development programme run by a medical devices incubator.”  
 
Respondent 6: 
“By accident. I got transferred from a project that didn’t work inside the university, 
and I was transferred into the Technology Transfer Office.”  
 
Respondent 7: 
“I worked for another department at the university and got involved on a project 
called (Project), and then I was asked to come over to the TTO to manage the 
project. This project came from the Technology Transfer Office.” 
 
Respondent 8: 
“I have a personal passion for innovation, and I was thus first officially employed as 
someone dedicated to promoting innovation within the university.” 
 
Explain what your role is within the technology transfer unit. What is the 
expectation of you as a technology transfer professional? 
Respondent 1: 
“So currently, I am responsible for commercialising technologies that come out of 
the university. I think from time to time it changes depending on the project, 
sometimes you spend more time on the IP stuff, sometimes you spend more time 
on research, um, and them sometimes you spend more time in finding a market and 
reaching out to industry. For commercialisation, what is required of a tech transfer 
professional is essentially that they are for one able to guide on the management of 
intellectual property that emanates from the university and in order to do that you 
65 
 
need to understand how that technology fits into the market. You need to know quite 
a bit about licensing because that’s an option that’s often preferred. But also for 
start-ups and what it entails to form a start-up. And then you need to know under 
which conditions you would advise on a start-up or a license.” 
 
Respondent 2: 
“Basically, the management of new and existing projects that involve inventions. So 
coming down to detail, be in communication with the inventor, arranging contacts 
for them to get whatever they want to do, to get that done, assisting with their funding 
applications, assist with the funding reports, so it is basically assisting the inventors 
to get their inventions as close to commercialisation as possible.” 
 
Respondent 3: 
“I bridge the gap between research and industry, try and commercialise the 
university’s intellectual property, and I also do IP management administration for the 
annual reports to NIPMO.” 
 
Respondent 4: 
“My job is to see that IP created at (Institution) is identified, protected, managed and 
developed and commercialised for the benefit of the people of the Republic of South 
Africa. So on a normal day-to-day basis, I will receive invention disclosures or 
inquiries via the phone or online. People want to know how do I go about completing 
an invention disclosure or tell me how can I possibly take my product to the market 
or I have just come up with this thing in the lab, how should I go about protecting, 
etc. Other than that, I do reporting for NIPMO for (institution), things like that. And I 
plan workshops as per the NIPMO requirement; I have to organise 3 to 4 workshops 
per annum. So those are the kind of things.” 
 
Respondent 5: 
“My role is to find opportunities where we can translate the technologies that 
emanate from (Institution)’s research into application. I am expected to market 
(Institution) technologies, find commercialisation partners, find the best route to 
market.” 
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Respondent 6: 
“It is more technical support to the project leaders and inventors as well as managing 
some of the inventions through their technological development to get it closer to 
commercialisation.” 
 
Respondent 7: 
“Project management of the inventions in the Technology Transfer Office, especially 
looking at the TIA seed funded projects.” 
 
Respondent 8: 
“I head-up the unit and innovation. So to an extent, I have the privilege of managing 
the whole value chain in a sense. I believe research must be relevant to industry. 
So the value chain then for me, which start with, I must identify opportunities within 
industry, I then communicate those opportunities to the research environment, and 
once they then generate something that is of value, we help them to protect 
whatever they came out with, then we proceed on the road to commercialisation.” 
 
The following section provides more information on the institutions’ Technology 
Transfer Offices. 
 
4.3. Information on institutions 
 
General information about Technology Transfer Offices at the publicly funded 
institutions is summarised in Table 4.2. The information contained within this table 
consist of the year the office was established, the number of staff members working 
within the office, the size of the IP portfolio, how many projects have successfully been 
commercialised in the past five years as well as which form of commercialisation is 
preferred by the institution. 
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Table 4.2: Institutional Technology Transfer Office Information 
 
 
In determining the reasons for the preferred commercialisation method, i.e. start-up or 
spin-out company creation, licensing or joint venture, the following were verbatim 
answers given by the participants. 
 
Respondent 1 (Institution A): 
“They are kind of driving towards a licensing, preferred option, however in the past, 
it seems to have been start-ups. Licensing, because I think it’s a simpler way of 
getting technologies out there and also it reduces the resources that the university’s 
responsible for from an early stage, so it kind of shares the responsibility of 
commercialising by the licensor to a licensee as soon as possible. I think in terms of 
a start-up we don’t have the infrastructure to give to the inventors or students newly 
entering the market. We don’t have the infrastructure; we don’t give them the support 
that they would require to do it.” 
 
Respondent 2 (Institution B): 
“The thinking probably is that, that is a less risk, safer, more sustainable income 
option for the university. Not necessarily for the inventor, but for the university. 
Whereas start-ups might be more risky more funding would be needed, less 
sustainable income for the university. It might spike if something goes to the market 
well, but I think the university is risk resistant currently.” 
 
Year Office 
was 
established
Number 
of staff
Size of IP
Portfolio
Successful
commercialisation
projects in the 
past 5 years
Preferred form of commercialisation: Start-up/ 
spin-out, license, joint venture
Institution A 2007 5 About 46 Patents 8 Depends on the technology. We do start-ups
and licenses, but licenses are preferred.
Institution B 2009 8 About 25 Patents 
and 6 Designs
3 Up until 2017 it would have been start-ups 
and/or spin-outs. It seems that we are now 
moving towards licensing.
Institution C 2001 16 About 366 Patents 7 Licensing and start-ups, depending on invention.
Institution D 2009 9 About 140 Patents 5 Licensing  
Institution E 1999 18 About 125 Patents 8 Determined by the market and technology. 
So far we have more licenses than anything.
Institution F 2009 5 About 19 Patents 3 More licensing nowadays. They tend to move 
more towards licensing.
Institution G 2008 5 About 29 Patents 4 Licensing, but it depends on the project.
Institution H 2010 4 3 Patents None yet Licensing
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Respondent 3 (Institution C): 
“Licensing is easier to manage, and with spin-outs, it all depends on how we get 
involved if it is industry we approach or not.” 
 
“Respondent 4 (Institution D): 
They prefer licensing because of the capacity. And then our researchers like doing 
research in general. None of them is very into quitting and starting their own 
businesses. So that is why we would prefer to look for a potential licensee who can 
take it forward to the market.” 
 
Respondent 5 (Institution E): 
“A major contributor will be the availability of an entrepreneur or inventor to start-up 
a company and take the risk of commercialisation. The major factor influencing the 
licensing route is if there is a fit between the solution, market need, the potential 
commercial return and the company’s appetite to acquire the technology and 
commercialisation.” 
 
Respondent 6 (Institution F): 
“It is quite easy to do. There is no real risk, and there is no need for any directors 
sitting on the boards of university spun-out technologies, which come with its own 
risk, for one. So it is quite easy for them to just license it. Actually, in my eyes, it is 
bit of an easy out. With start-ups and spin-outs they need to get quite involved, while 
if you just license it, it’s quite easy, you just license it to the inventor and he drives it 
further. You got limited inputs into that, and most of the risk is shifted.” 
 
Respondent 7 (Institution G): 
“There is less risk involved for the university; it is just easier. It is also dependent on 
the project or the technology.” 
 
Respondent 8 (Institution H): 
“It seems as if the trend across other universities is that they are steering away from 
spin-offs because it seems either the risk to the institution or the amount of 
maintenance input becomes too much when you have a vast portfolio. So 
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(Institution) is not yet at that stage. But it seems that it might be a cleaner option to 
try and license, just because the risk to the institution is less.” 
 
The responses were overwhelmingly in favour of licenses, and to a lesser extent, start-
ups, or spin-outs, as the licensing method seems to be the easier and less risky option 
for universities to choose.  
 
A request sent to each institution to share a commercialisation story will be 
summarised in a case study per each institution. This will be shared in the section that 
follows.  
 
4.4. Case studies on institutions 
 
In the email request to each participant, the participants were asked to share the 
commercialisation journey of one of the institution’s innovation projects. The 
participants shared journeys of innovation projects that either were close to 
commercialisation or have already been commercialised. The only requirement was 
that the project had to have the involvement of an entrepreneur present throughout 
the process. All of the institutions were able to identify a project that fulfilled these 
requirements except one (Institution H). From the specific commercialisation case, 
prompting respondents with particular questions provided detailed information into the 
innovator-entrepreneurship collaboration. Each institution’s case study follows.  
 
Institution A 
 
An invention was disclosed to the Technology Transfer Office (TTO) at the start of 
2014. The invention resulted as part of a student’s final year project. The innovator 
(the student) had just exited the university after completing the qualification 
requirements and wanted to commercialise this project. Unaware of the university 
policy, which states that the IP belongs to the university, the innovator soon came 
to realise this, which led to the first contact established with the TTO. The lack of 
knowledge into the IP ownership resulted in a lot of back and forth communication 
to educate the innovator into the benefits of the IP belonging to the university. This 
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took some effort as the innovator, after having put in so much effort and time into 
the project, truly felt that nothing was owed by the university. There were a lot of 
explanations, training, and teaching that happened, but the innovator was motivated 
to keep going through the process in following the due course, which included 
protecting the IP and licensing the IP to the company created by the innovator for it 
to be commercialised.   
 
Fortunately, this innovator was eager enough to drive the invention to market and 
fully embark on the entrepreneurial journey. The innovator became the 
entrepreneur. Where a lack of entrepreneurship skills or knowledge hindered the 
process, the innovator soon filled in those gaps through self-education and real-time 
learning as the project continued.  
 
The activities provided by the TTO included: 
 Guidance on IP protection and IPR Act principles;  
 Assistance with drawing up and scrutinising legal agreements;  
 Help in registering the company, developing the business plan and drafting 
the five-year financial plan and cost projections;  
 Provision of training and support on matters of shareholding, equity and 
further funding opportunities; and 
 Being a general sounding board for ideas and advice.  
 
The TTO also assisted in acquiring funding from separate entities to the amount of 
R 4 225 000. 
 
Up until the end of 2016, the TTO had sufficient capacity to assist the innovator with 
entrepreneurial activities. A big contributing factor was the great business acumen 
of the TTO director. Some of the TTO skills lacking at the time included knowledge 
of supply chain network of suppliers and international markets as well as the process 
for product certification and regulation. The innovator had to solely navigate this area 
with the TTO also learning a lot from this process.  
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Success factors that contributed to the commercialisation journey of this invention 
was the innovator’s knowledge of the industry, being fully immersed in the market 
and understanding their needs, the time afforded to the innovator through funding 
that allowed for full time commitment to the project as well as personality and 
character to drive the project through self-motivation and determination. Some of 
the hindrances throughout the journey presented itself in the form of the policies and 
procedures of the university. Approvals for signing of agreements and releasing of 
funds took very long and in some instances delayed activities needed to progress 
the project.  
 
Throughout the commercialisation journey, a good relationship was established 
between the TTO and the innovator, which contributed to a mutual self-learning 
experience for all involved. The innovator was fully involved in the commercialisation 
of the invention and to this day reflects the true entrepreneurial spirit. The success 
of the product being available on the market today is contributed to the innovator 
also being the entrepreneur, along with the support provided by the TTO.  
 
Institution B 
 
The project originated from the innovator identifying a problem while having to work 
with athletes with disabilities, specifically those that are wheelchair users and 
training to prepare for marathons. After establishing the need in the market for the 
new type of training equipment, the innovator soon developed an idea with some 
guidance as to how this idea can be realised into a prototype.  
 
At the beginning of 2016, the idea was brought to the TTO for assistance in 
development as the innovator had no technical knowledge or know-how to develop 
a working prototype. The lack of technical knowledge and know-how led to a series 
of events in which some companies and independent engineers were involved 
without success. The back-and-forth between these various roleplayerssignificantly 
delayed the process of developing a product that was ready for the market. After 
consulting engineers within the institution and two external engineering companies, 
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no progress was made for almost two years due to lack of understanding the 
inventor’s vision and requirements as well as the user specifications.  
 
By the end of 2017, a local engineer was able to develop a working prototype, and 
initial testing provided results for improvement. Interruptions in the further 
development of the invention soon appeared due to the engineer not being able to 
deliver on specific requirements and sourcing of parts. Through self-education, the 
innovator was then able to design, through drawings, the ideal prototype. It was only 
in the second half of 2018 that the TTO was able to identify another engineer who 
understood the requirements and started asking the right questions on what the user 
would want. This engineer, also being an established entrepreneur, was able to 
identify the gaps and make a significant contribution that propelled the project closer 
to commercialisation.   
 
Even though the TTO did not have the capacity to drive the commercialisation of 
this invention, it was able to provide the following activities: 
 Guidance on potential funding and sourcing of funding; 
 Managing of funding and facilitating payment to suppliers;  
 Identifying potential markets through market analysis; and 
 Sourcing skilled professionals to develop the invention. 
 
A shortage of skills in networking and marketing hinders the TTO to obtain the right 
commercial partners for this project as well as further funding to provide the capital 
injection required in getting it to market. To overcome these shortages, the TTO had 
to hustle and tap into various available resources. A significant contributing 
hindrance throughout the process has been accessing the funding received that is 
within the university system. The university system, riddled with red tape and 
bureaucracy, is not geared to facilitate innovation and the speed at which innovation 
should be driven. Permissions and approvals took very long in releasing funds to 
suppliers, which was also a contributing factor to the time it took to develop the 
invention where it is today.  
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The innovator, although not having the right technical or business knowledge and 
abilities, has entrepreneurial intent and passion for driving this project to 
commercialisation – there is a deep understanding of the market. Getting this 
product to the market will require the involvement of an entrepreneur as the TTO 
does not have the capacity and the inventor is not that knowledgeable in starting 
and running a business, raising of funds, optimising the value chain and marketing 
the product for sales.  
 
Institution C 
 
The commercialisation journey of the project started in 1998 as part of a research 
project at the university. The project provided a first for Africa in processing 
technologies. With the establishment of the TTO, the university became more 
involved in the development and commercialisation of the technology and in 2007, 
a spin-off company was established with the university owning shares in the 
company.  
 
Since the establishment of the company, the project saw huge success. Not only 
has the range of technologies expanded, but the company has also significantly 
contributed to the South African economy through their annual turnover, extensive 
job creation, increased manufacturing outputs, capacity development, greater 
international competitiveness, empowerment, and localisation.   
 
The TTO was very involved from the onset as the university had a vested interest in 
the company. Some of the activities that the TTO contributed to the project include: 
 Sourcing of funding from various entities; 
 Protecting and managing the IP; 
 Facilitating value chain relationships and networks; 
 Negotiating, deal structuring and drafting of agreements; 
 Company formation and registration; and 
 Marketing of the technologies to industry. 
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The TTO had the capacity as well as the skills to assist in driving this project to 
commercialisation. Multiple parties were involved, each bringing a unique set of 
skills to the table. The team consisted of technical-minded people as well as 
entrepreneurs with good business acumen. Having a skilled team assisted in 
ensuring the success and getting the technology to the right market. Where the 
project did, however, find difficulty, was in finding large amounts of funding to 
establish the manufacturing facilities. Along with the university’s investment, the 
TTO and project team were able to leverage co-investment from industry.  
 
Institution D 
 
The journey starts with three friends studying at the university in different disciplines. 
After obtaining their qualifications, two friends stayed at the university to lecture, 
while the other friend left to start a business. After some time, the two friends working 
at the university developed an innovation to assist with testing for hearing loss. 
Knowing their friend, who by now created six successful businesses, the friends all 
came together once more to develop the innovation and create a successfully 
commercialised product. 
 
The TTO was approached after the innovators developed the invention. After 
protecting the IP, the TTO provided the following activities: 
 Conducting a market analysis to determine the viability of the invention; 
 Handling all of the patenting costs; 
 Advised on the various avenues for funding and assisted in the funding 
application processes; 
 Marketing the innovation through various platforms, such as exhibitions, 
strategic competition entries, and industry networking opportunities; 
 Advising on different business-related activities; 
 Facilitating negotiations and structuring of the licensing deals; and 
 Drafting and finalising of agreements. 
 
The TTO was involved every step of the way to assist in the developing of the 
innovation and ensure the successful commercialisation thereof. At the time, the 
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office had a small staff complement, and required skills had to be insourced when 
specific technical, legal and commercial knowledge and assistance were required. 
With the entrepreneur coming on board to champion the invention, the project took 
off. The entrepreneur was able to address all the gaps where the innovators and 
TTO lacked, especially when it came to required business acumen. Today the 
successful start-up company has 36 employees, nine of which are graduates from 
the alma mater university and 17 more to be employed shortly.  
 
Institution E 
 
This social innovation was developed by a group of university students to improve 
the safety of people living in informal settlements. A company was spun-out from 
the university, and the innovators raised funds by taking part in and winning some 
competitions. The initial development was funded through seed funding money, and 
the technology was incubated within the TTO until the innovation could be 
demonstrated in a mock trial setting. Since starting the company, the business 
model completely changed to provide not only the device but also a service to the 
insurance industry for informal settlements.  
 
The invention was disclosed to the TTO after the research outputs showed 
promising results. The TTO then fully became involved and assisted by providing 
the following activities: 
 
 Raising of seed funding to assist with prototype developments, testing, and 
refining; 
 Determining of actions required to execute the project as well as what was 
required to make the project investment ready; 
 Development of the technology to a sellable product; 
 Crafting of the business plan and marketing material development; 
 Facilitating application write-ups for competition entries; 
 Negotiating of the business model and transfer of the technology to the 
company; and 
 Drafting and finalising agreements 
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The TTO had sufficient capacity and a diverse range of skills, including legal, 
technical, financial and business skills, to assist in the innovation development and 
commercialisation activities required to introduce this new product to the market. 
Engagement with industry was the only identified area where there was room for 
improvement. This is overcome by the TTO engaging with industry as much as 
possible to get a better understanding of the needs and expectations when it comes 
to commercialisation.  
 
Difficulties experienced throughout the process were embedded in the fact that this 
was a social innovation. Very few social funds or social innovation funding exist in 
South Africa which made it difficult to raise funds. The same could be said for the 
business model as the model associated with social innovation, and social 
innovation companies themselves are not well developed. Finally, the difficulty in 
building a sustainable business in a low resource, a low-income market that requires 
a well-planned supply chain to keep costs low.  
 
The team of innovators was very involved from the onset with one specifically being 
very entrepreneurial. Having this business-minded member as part of the team 
assisted in building a good commercial case.  
 
Institution F 
 
Through the guidance of the TTO, the invention originated as a component to 
another invention. After disclosing the invention to the TTO and receiving seed 
funding for prototype development, testing and refinement, the innovators, working 
on developing the larger invention, realised that a smaller, uniquely designed 
component would be required to make the system work. The TTO soon intervened 
by providing sufficient proof that the market for the initial larger invention was 
saturated with better inventions. This led the innovators to focus more specifically 
on the smaller component that would provide a low-cost and simple way for 
households to save on clean water wastage.  
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Working closely with the TTO, activities provided by the office, such as market 
analysis, assisted the innovators to change course and focus their energy on the 
best invention. Other activities contributed by the TTO included: 
 
 Raising and management of funds; 
 Protection of IP; 
 Negotiating, deal structuring and drafting of agreements; 
 Marketing of the invention to industry and potential investors; and 
 Structuring of the business model. 
 
The TTO cannot  drive the invention commercially. A shortage of staff spread thinly 
over some projects make driving this project to commercial completion challenging. 
Even though the skills are there, capacity lead to the invention not getting the 
attention required to drive it successfully. The most disabling difficulty comes 
through the university policies and procedures. Once seed funding was received, it 
was difficult to access the money in a timeous manner to pay suppliers. These 
delayed processes and disabling policies led to one of the innovators withdrawing 
from the project out of pure frustration. Luckily, one of the current team members 
are entrepreneurially inclined and took charge in driving the project. The involvement 
of one of the team membershas contributed to bringing the project very close to 
commercialisation and success being realised by seeing the product on the shelf 
shortly.  
 
Institution G 
 
It started as the Master’s of someone that also worked at the university. The 
innovator disclosed the idea of a university-based, real-time online management 
system to the TTO who afforded the innovator the opportunity to work in the office 
space while further developing the idea. Trademarks were filed, web domains 
registered, and payments were made to a developer to start programming the idea. 
Conflict arose between the innovator and the university as the university felt that 
there was not sufficient progress made by the developer currently used and a 
suggestion was made to use an alternative developer. The innovator then sold their 
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shares to the university, and the university took over the further development of the 
project.  
 
A patent was filed, and the university started using the platform. It was then 
marketed through various channels, and pilot studies were conducted with other 
universities. The TTO was involved from the start. After the innovator sold their 
shares, the university became the majority shareholder in the spin-off company. 
Some of the activities actioned by the TTO, and not only limited to these but also 
included company registration, business plan creation, marketing of the technology, 
funding and negotiating with key supply chain players. There was sufficient capacity 
within the TTO with the only task, programming of the platform, being outsourced to 
an entrepreneur that got involved in the project. This collaboration came about with 
the entrepreneur having assisted on other university projects in the past. 
 
The TTO did struggle in writing of the business plan. However, through a collective 
team effort and a bit of research, they were able to write a business plan and develop 
a template for use by innovators and entrepreneurs in the future.   
  
This project was a bit different from others in that the university almost became the 
“innovator”, developing and adjusting the design and specification to become more 
tailored to specific functions and moving away from the initial idea behind the 
invention. The TTO therefore provided intense assistance in driving the invention to 
commercial realisation. An entrepreneur was also involved that functioned as the 
development partner. This individual had both business skills and technical 
knowledge to help bring the invention to market. It was also agreed that the 
entrepreneur would market this invention to an extensive network by tapping into 
established relationships. Since the invention’s rollout at this and other universities, 
the programme has seen huge success in the quality service delivered to the 
university community.  
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Institution H 
 
As of date, this institution has no successful commercialisation stories yet but have 
technologies that are moving closer to commercialisation. The closest one is an 
invention created by one of the TTO’s staff members. While completing their studies 
at another university, the TTO staff member along with an external partner 
developed a new way of generating energy.  
 
With the involvement of two universities, an external innovator in their private 
capacity and the one innovator being a TTO staff member at one of the universities, 
a huge conundrum was created in establishing IP ownership and conflict of interest. 
The matter was further complicated by the innovator (within the TTO), having been 
exposed to TTOs in general, being of the opinion that TTOs and their university 
management cannot make tough or good decisions when it comes to judgements 
affected by policies such as the Public Finance Management Act or the Broad-
Based Black Economic Empowerment Act. The suggestion made was thus to form 
a spin-off company that is empowered to make these difficult decisions. 
 
The involvement of the TTO will have to be closely monitored due to the conflict of 
interest. However, the TTO at the other university offered to drive this invention 
closer to commercialisation by assisting with applying for seed funding. The 
innovator’s TTO inherently can commercialise this invention. However, the 
university policies, specifically new ones related to procurement, are effected to the 
detriment of supporting the development of innovations. Therefore, it is not so much 
a skills shortage than the TTO being restricted in performing their duties. All other 
role-players linked to supporting the rollout of innovations should change their 
policies and procedures to collectively design a system conducive to driving 
development and commercialisation of innovations. 
 
Currently, the innovator is very much involved. As with other innovators, at the early 
stages of developing the innovations, the innovator is the only person who believes 
in the invention. The aim is to bring the invention up to a certain standard and then 
to involve an entrepreneur to take it further.  
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The case studies provided helpful insights into understanding the extent of 
involvement of the TTO as well as how successful the commercialisation of an 
innovation becomes once an entrepreneur is part of the process. The following 
sections will look into the findings linked to each of the secondary objectives.  
 
4.5. The success factors of collaborations between innovators and 
entrepreneurs that led to successful start-ups created from university 
innovations 
 
The first objective looks into addressing some of the identified success factors that 
contributed to the creation of successful start-ups within the universities, specifically 
focussing on the innovator and entrepreneur collaboration. Two questions were asked 
with a specific focus on the case study for each institution. The questions and answers 
are coded as per the interview schedule and the findings collated in Excel (Annexure 
B).  
 
Question D1: 
Referring to your commercialisation case study, when thinking of the unique factors, 
such as skills, education, experience, know-how, time, access to funds, markets, 
and networks, and business acumen (but not limited to just these), what were the 
unique/invaluable contributions from the inventor?  
 
Question D2: 
And, what were the unique/invaluable contributions of the entrepreneur? 
 
The respondents’ exact responses to both the questions are captured as follows. 
 
Respondent 1: 
D1: 
"First it has to be said that he was both the inventor and the entrepreneur. As the 
inventor, well I think it helped that he knew the industry, because he had spent at 
least a year or two in working with them, consulting with them to understand what 
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their needs were and developing the product from there. He also understood the 
supply chain of the environment and the environment his product was going into, 
which made it easier."  
 
D2: 
"As the entrepreneur, time, he had all the time. We were able to get some funds for 
him to free up his time and commit more of his time. So time, I think was crucial and 
I think affording him those few months to work on his project, committed to his project 
made a big difference. Um, and I think personality, his personality and his character." 
 
Respondent 2: 
D1: 
"Deep knowledge, deep experience of the discipline and industry. There is a basic 
knowledge of the potential market, but without a full market analysis, you probably 
wouldn’t know." 
 
D2: 
"Things like this, to say, if you take it to the market, you need to think about what 
solution you are going to give, where are they going to put these solutions, or how 
would we need to adapt the market to make provision for these solutions. The 
entrepreneur therefore comes with specific solution throughout the process in 
getting it to the market." 
 
Respondent 3: 
D1: 
"The skills number one and the education. To some extent business acumen, 
because sometimes what they have invented has to relate to what is in the market 
or that they could solve a problem. And their network." 
 
D2: 
"The entrepreneur will have the time and access to funding and the market and the 
business acumen." 
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Respondent 4: 
D1: 
"The inventors brought the more technical knowledge and know-how of developing 
the product." 
 
D2: 
"Because their friend had already established these successful businesses, he had 
a lot to put on the table, that is why this thing ended up being so successful. The 
friend came with the actual expertise of what is takes to create a company and 
successful product." 
 
Respondent 5: 
D1: 
"So definitely technical knowledge. The technical knowledge to build a low-cost, 
technical device. That was definitely key. Definitely then tenacity, that 
entrepreneurial perseverance to not give up and find a business model that is viable. 
I think they were very engaged with their market, so that was a big one. They really 
had to get involved to understand that domain." 
 
D2: 
"So the entrepreneur ensured that these guys with their novel technical innovation 
continue to look at a sustainable business model. Not just inventing a pretty 
technology that fulfil a need, but to do it in a sustainable way. And then off course to 
drive the business stuff like marketing the tech, fundraising, pitches, competitions." 
 
Respondent 6: 
D1: 
"Firstly, you cannot just be an inventor. Just being an inventor doesn’t mean 
anything. You also need to be a driver of your invention. And these people are 
drivers. They can drive their invention and they can drive it very hard. They know 
how to network; they also know where their skills end. They know when to require 
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extra skills from outside. They really know their limitations but they also know their 
strong points. All of them are highly educated and experienced." 
 
D2: 
"Definitely the business skills, the business thinking and the way that he tackled it. 
He started off with a proper market research and then they went out and started 
marketing it to see whether their market research fitted the market." 
 
Respondent 7: 
D1: 
"The inventor really knew the market and what the problem was in the market." 
 
D2: 
"I must say I think his business acumen, um, for one, and the passion to make this 
project work. And off course, you know, he also had some contacts that we could 
use. He had an extended network." 
 
Respondent 8: 
D1: 
"At the minimum, the inventor should create a technological opportunity. Then 
because of that involvement of that opportunity, the inventor should also appreciate 
the specific value that invention can offer in the market. So the chances are the 
inventor has the vision of where this thing can go and how it will fit into society. So, 
first, the technological offering, creating the technological offering and then also 
tipping off the marketing people as to the potential application and impact of that 
invention in the market, in my mind those are the two critical contributions that an 
inventor must make." 
 
D2: 
"So along the journey, you encounter multiple problems, and hopefully the 
entrepreneur has some skill in solving problems creatively. That whatever the 
problem is that you encounter, either an administrative problem or a legal problem 
or an HR problem or something, hopefully, the entrepreneur is sort of a holistic 
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person who can then engage in those problems also creatively and in that sense 
then help the invention to faster punch above its weight." 
 
From these responses, the main findings that can be highlighted as some of the 
contributing innovator success factors of collaborations are: 
 knowledge of the industry and market to develop a technology that addresses 
needs and creates impact; 
 in-depth knowledge, skills, and know-how on the respective disciplines in which 
the inventions are created; 
 access to networks built on established relationships; and 
 tenacity, the drive to push innovation to the market. 
 
Success factors of collaboration contributed by the entrepreneur in the creation of 
successful start-ups from university innovations were shared as follows: 
 business acumen with expertise and experience in marketing, market analysis, 
the creation of sustainable business models, networking and problem solving; 
 time dedicated to driving the innovation to commercial success; and 
 access to funding and the ability to raise funds. 
 
4.6. Hindrances of collaboration between innovators and entrepreneurs 
regarding factors that influence either successful or unsuccessful 
collaborations 
 
To determine which factors contribute to hindering the collaboration between 
innovators and entrepreneurs that affect either successful or unsuccessful 
collaboration, two questions were asked in the interview, one focussing on hindrances 
experienced in the case study of the institution and one focusing on hindrances 
experiences in general.  
 
Question E1: 
Referring to your commercialisation case study, what were some of the hindrances 
or difficulties faced that affected the collaboration between the inventors and 
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entrepreneur? This could also include hindrances outside of the innovator-
entrepreneur relationship. 
 
Question E2: 
In general, which hindrances within and outside of your institution influence 
successful/unsuccessful innovator-entrepreneur collaborations? 
 
The interviewees’ responses are captured to provide insight into the experienced 
hindrances. 
 
Respondent 1: 
E1: 
"We would have agreements between him and potential shareholders or 
agreements between the start-up and the university, and from a corporate industry 
perspective there’s a lot of the clauses that were completely acceptable and very 
necessary, but from a university perspective, for one, approvals would take way 
longer, it would have to go through a chain of approvals through people who didn’t 
understand industry." 
 
E2: 
"So I would say in general this is the same problem, working through chain of 
approvals as per the university's policies and procedure." 
 
Respondent 2: 
E1: 
"Partnering with the ideal entrepreneur. The biggest hindrance can be if the 
entrepreneur doesn’t understand the world of the physically disabled and the 
environment where this equipment will have to be implemented." 
 
E2: 
"I find it a pity that this office doesn’t have a direct line, direct collaboration with 
whoever in the university is involved with entrepreneurial education, or there are all 
kinds of schools, I don’t even know which ones there are, but I would think we should 
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be able to use, not only use, but also create almost opportunities for young 
entrepreneurs who are studying here. It comes back to lack of knowledge of what 
exists and what is available. Unfortunately, in most of the academic departments, 
they are very hesitant to work together." 
 
Respondent 3: 
E1: 
"Managing of the relationship. And finding the right entrepreneur for the innovator 
that matched." 
 
E2: 
"It will be specifically to the arrangement or the agreements, and when the other 
party is not bringing what they promised to bring, then that becomes a problem. It 
still goes back to relationship management. We are also not getting sufficient 
support from the institution. Policies that are not suited to support the development 
and movement of the innovation." 
 
Respondent 4: 
E1: 
"I think the speed at which the things were commercialised. The university 
processes and policies contributed to for example the lengthy approval of the 
licensing agreement. We (the TTO) don’t make decisions that big, it usually happens 
through a committee to make decisions. It took forever before the actual license 
agreement could be signed." 
 
E2: 
"It is mostly the long decision-making processes within the institution." 
 
Respondent 5: 
E1: 
"Firstly, lack of funding for social enterprises. It is a fairly underdeveloped area in 
South Africa. Secondly, inexperience in commercial operations or business 
operations." 
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E2: 
"Lack of industry insight and interactivity or connections. Lack of quality 
entrepreneurs. The universities are all also getting to grips with regard to what it 
entails to support spin-out companies, and I think every university is trying to figure 
out where the authority as well as the responsibility is to support entrepreneurs. Now 
that can hamper a company sometimes with regards to turnaround time. Internally 
the number one reason within the institution could be turnaround time to make 
decisions. And off course funding support in specific sectors. The specific sectors or 
technologies and stages of development and commercialisation pathway, the route 
to market is very technical and very difficult." 
 
Respondent 6: 
E1: 
"The funding system. At one stage they couldn’t pay some people for their services 
in the development phase of the project, and these people pulled out, and it got to 
a point where one of the inventors also pulled out, due to the funding, being in the 
university system, not being on time. This funding was seed funding. The university 
becomes the custodian of this money and is becomes an absolute nightmare to get 
the funding out of the university in time because of all the long processes and 
procedures that has to be followed. It is totally disabling." 
 
E2: 
"This is generally the same hindrance for all the other projects. The bureaucracy 
and red tape in the institution. If we keep on doing it the way we are now, it will 
definitely influence the collaboration." 
 
Respondent 7: 
E1: 
"As far as I know, there was some difficulties in the relationship with the original 
inventor, but I don’t know the extent to what it was. I don’t think there were lots that 
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hindered the process, in actual fact, I think it was the collaboration that made it work 
in the end." 
 
E2: 
"Sometimes you are just not sure who the ideal entrepreneurs are, so identifying the 
perfect entrepreneur who can assist in taking a project further. Each invention is 
unique, and you need someone specific to take it on because if you have an 
entrepreneur and he or she doesn’t have any knowledge of what you are doing, and 
it’s just about money, then there is no passion for the project and you wouldn’t really 
care what happens to it. Whereas if you have a passion for something, you would 
go the extra mile to make it work. Well, inside the institution I would say there’s lots 
of red tape." 
 
Respondent 8: 
E1: 
"The institution and their structure and policies that hinder these relationships."  
 
E2: 
"Well, I think at the moment the whole South African environment is problematic. In 
fact, it is impossible for SA companies to get investment from overseas entities. So 
to my mind then I think the SA situation is being cast at the moment in a way that it 
makes it very difficult for any innovation to succeed. It makes a lot more sense to 
just take the innovation elsewhere offshore." 
 
The findings overwhelmingly indicated that the institution causes the most hindrances 
of collaborations between innovators and entrepreneurs. Specific focus was placed on 
the chain of approvals, decision-making channels, policies, procedures, and general 
support to entrepreneurs within the institution that affect and strain these 
collaborations. Secondly, identifying and collaborating with the best entrepreneur that 
understand and appreciate the technology and then managing these relationships with 
each of the parties’ respective responsibilities, was also a big hindrance. Lack of 
insight, interactivity, and connection to industry, on the TTO’s part, contributes to not 
being able to identify the best entrepreneur match. Thirdly, the overall current South 
African environment and lack of funding available for innovation within specific sectors. 
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An interesting finding shared by one of the respondents was the lack of knowledge on 
available resources within the institution in the form of, for example, schools focussing 
on entrepreneurial education.  
 
4.7. Which factors encouraged innovators to work with entrepreneurs in the 
process of commercialising their innovations 
 
The following question was directed to the respondents to establish which factors lead 
to innovators collaborating with entrepreneurs throughout the process of 
commercialising university innovations. 
 
Question F1: 
In your opinion, and generally speaking, what are some of the shortcomings or 
difficulties faced by inventors that encourage them to collaborate with an 
entrepreneur? 
 
The following are verbatim responses captured to assist in determining the factors of 
encouragement. 
 
Respondent 1: 
F1: 
"So for an inventor or a researcher, they don’t really understand what is at stake if 
their ideas make it to market until they get to the point where they see the potential 
money and then everything changes. They try to hold all their cards very close to 
their chest. Um, where an entrepreneur really doesn’t care. They don’t care too 
much about the technical stuff. They just want to get the thing to market. So 
inventors or researchers not sure of the process kind of plays the cards they want 
to play because they don’t understand the market. The entrepreneur usually helps 
a lot to provide clarity on the process and helping the inventor or researcher to 
understand as well and that holding on to their cards can affect the process." 
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Respondent 2: 
F1: 
"I don’t think they necessarily have entrepreneurial skills. They can probably study 
a bit of that, read a bit of that, but they don’t necessarily have those skills." 
 
Respondent 3: 
F1: 
"When the inventor is only able to take the invention up to a certain point and then 
require someone else to step in where they find difficulties." 
 
Respondent 4: 
F1: 
"Most of them don’t have experience when it comes to business or business 
planning. So that is why they need entrepreneurs to help them to succeed. Because 
all they did, most of them, is they went to varsity, studied degrees, three or four 
degrees, and became lecturers and that’s it. They have never been involved in a 
business, so they don’t know what it takes. So they are born researchers, so they 
need born entrepreneurs to assist." 
 
Respondent 5: 
F1: 
"So the entrepreneur is someone that can assist them to get their invention to the 
market that is the main reason. They have all the technical knowledge, but not 
always the drive to push things further." 
 
Respondent 6: 
F1: 
"An open-minded inventor will definitely get an entrepreneur involved. If the inventor 
at any point feels that he doesn’t have the entrepreneurial skills that should be the 
first person he should go and speak to or get involved." 
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Respondent 7: 
F1: 
"I think sometimes it’s just, you know, you get an inventor, and he hits a block to say 
I don’t know how to go any further. And how do I take this further and what do I do, 
how do I get it out, and I think sometimes they don’t know that they can get an 
entrepreneur or somebody else to help them. They sit with their problem, and they 
think it is only mine and I’ve now got to abandon this whole thing cause I can’t get 
any further." 
 
Respondent 8: 
F1: 
"People must be alerted to the fact that professionals can contribute at different 
levels. So, even though I appreciate it, it seems that it is expected that the inventor 
and the entrepreneur should really be a generalist. But still if I need brain surgery it 
will be stupid to go and do it yourself and google how to do this, you know, so rather 
then engage a professional, in this instance the entrepreneur. Also, it depends on 
what markets you are going to play. If you are going to be playing against the biggest 
of the biggest, it makes no sense to try and enter that market without real 
professionals." 
 
The findings show that factors encouraging innovators to collaborate with 
entrepreneurs sprout from not having the required entrepreneurial skills. Lack of 
understanding business processes, business activities, markets and lack of 
knowledge that limits abilities to take innovations further are some of the mentioned 
factors. As one respondent indicated, not being a professional entrepreneur, 
encourage innovators to collaborate with entrepreneurs.      
 
4.8. Which factors encouraged entrepreneurs to take on new university 
innovations as a business start-up 
 
To determine the factors that would encourage an entrepreneur to get involved with 
the commercialisation of university innovations, the following question was asked to 
all interviewees.  
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Question G1: 
In your opinion and having worked with entrepreneurs in the past, what are the 
unique things/enticements that motivate entrepreneurs to take on the 
commercialisation of a university innovation? 
 
The responses to this question are captured below.  
 
Respondent 1: 
G1: 
"I think that it’s the fact that what they’re about or that what could potentially be taken 
to market has been researched. For me, I think it’s the thrill in being able to take 
something with a scientific basis, something that has been researched, maybe not 
scientific, but something that has been thoroughly researched to market. It is not 
anybody off the street with a great idea, um, and I think also being a part of the 
university, you’ve got access to other disciplines. You’ve got access to engineering, 
you’ve got access to science if that’s what it requires, so you’ve got access to 
different disciplines, and I think getting different expertise and knowledge that’s 
outside of the university could be slightly more challenging. One of the other 
reasons, I think, entrepreneurs also approach the university is for the reputation that 
they think being associated with a university holds." 
 
Respondent 2: 
G1: 
"Either getting shares in that company or some long-term benefit and for the real 
young entrepreneurs, practical experience so that they can do their own thing in the 
end, because they don’t want to work for a company. I think there is a valuable 
experience in that they make their mistakes while somebody else is assisting them, 
instead of going to make their mistakes all on their own." 
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Respondent 3: 
G1: 
"The support and the reputation and the brand of the university. And all the 
researchers that are involved." 
 
Respondent 4: 
G1: 
"The product, if they believe in the product. That it is something the public, 
something that people will want to buy. So in this case, the moment the entrepreneur 
heard about it, he just got excited." 
 
Respondent 5: 
G1: 
"If indeed they (the inventors) can show that the technology creates a big market 
opportunity. That is a big one. Exciting technology, you know if it’s a passionate 
entrepreneur that enables us, but I would definitely think more and more the big 
opportunity. And another big thing is a strong team." 
 
Respondent 6: 
G1: 
"Everybody wants to be important, and if you are part of something that is new, then 
that adds to the benefit. Money is a part of it, money is always a good motivator, but 
people tend to miss the status and glamour that is also connected to being part of 
something novel, something completely new. The status and glamour of this new 
thing that they are actually bringing to the market. The wow of the project." 
 
Respondent 7: 
G1: 
"I think if they see that there is, there’s merit for this and there’s a market for this. I 
mean they wouldn’t put money in or give their input if they didn’t think it was going 
to be a success. They believe there is something valuable in it." 
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Respondent 8: 
G1: 
"It would obviously be something like equity or potential profit share. And also 
hopefully exposure in a sense, especially serial entrepreneurs are looking for a track 
record, so if you can open the door for an opportunity where he or she can add to 
his portfolio of successful ventures, I think by itself that could also be of value." 
 
Five of the respondents indicated that, from working with entrepreneurs in the past, 
taking a new and exciting technology to market, something for which there is a big 
market opportunity and that would provide status and glamour, serve as 
encouragement to entrepreneurs. Another big motivator is the potential of owning 
shares in the company, money earnings, profit share, and equity. An underlying 
motivator that became known is the knowledge contribution coming from the university 
environment in that the technology is well researched, access to additional expertise 
from various disciplines can be obtained, and skilled expertise that contribute to a 
strong team.  
 
4.9. The requirements needed to encourage interdisciplinary collaborations 
between entrepreneurs and innovators 
 
To understand what some of the requirements are that encourage interdisciplinary 
collaborations between innovators and entrepreneurs, three questions were posed to 
the interviewees. The first two questions echo the questions addressing the previous 
two objectives to assist in guiding the respondents up to the third question to obtain 
the essence of the requirements. Each question was posed separately to obtain an 
answer for all three questions. 
 
Question H1: 
What would you say would encourage inventors to collaborate with entrepreneurs?  
 
Question H2: 
And what would encourage entrepreneurs to collaborate with inventors? 
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Question H3: 
What would the requirements be for such a collaboration to take place? 
 
The answers to the questions are captured in the interviewees’ exact responses.  
 
Respondent 1: 
H1: 
"I think that if the entrepreneur respected that the inventor had the technical 
knowledge. They are usually very mindful of the inventors, but I think the inventors 
struggle with them." 
 
H2: 
"If an inventor respected that the entrepreneur will immerse himself in the potential 
market and seek out the best possible options and opportunities."   
 
H3: 
"I think if they are given the space to operate in their field of expertise, the 
entrepreneur doing what he needs to do, the inventor doing what they need to do, 
and they understand each other’s biggest concerns, um, and also understand that 
if together they can make it work, they both stand to gain. So clear up the 
misconceptions that each party have. They also need to be matched at an ideal 
point, um, and there must be open cards from the onset. They must understand one 
another’s objectives in that project and timelines need to be set." 
 
Respondent 2: 
H1: 
"They need to understand their shortcomings, and they need to understand the 
advantages of having an entrepreneur in their team." 
 
H2: 
"Getting experience and getting into business." 
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H3: 
"It is going to be very difficult. Both of those have very different kind of personalities, 
I will almost say difficult, but they need to understand that they need each other and 
there probably has to be a facilitator, somewhere, sometimes. If the business is 
worked out, the business structure, what kind of business, what’s your role, what’s 
my role, then it should be, like in any other environment, it should be fine." 
 
Respondent 4: 
H1: 
"If they understand that they cannot always do everything and that they need help. 
You know, some of these inventors are very arrogant, or should I say confident, 
(laughs). They think they know everything."  
 
H2: 
"You know sometimes people come to our office with an idea, but they don’t know 
how to develop it. So we try to connect them with someone in the university. So 
being able to access people that have the knowledge and skills to help them." 
 
H3: 
"There should be mutual respect for each others’ knowledge and experience and 
trust you know. Each party should know what is expected of them." 
 
Respondent 5: 
H1: 
"A lot of the times the inventors are not motivated by money per se, they are 
motivated by generation of new knowledge, generation of something new, you know, 
an understanding of systems or that kind of thing. That the kind of thing that they're 
working on is worth the investment of their time and focus. You need an 
entrepreneur that can understand this mindset." 
 
H2: 
"Again, the big market opportunity and that it's exciting tech." 
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H3: 
"They have to actually have the same interest in mind. You know, a lot of the 
inventors, right, is working in research in particular, specific areas. For areas that 
actually don’t motivate the entrepreneur, they don’t have an interest in. So there will 
have to be like a meeting of the minds I almost want to say. There has to be an 
alignment of overcoming the same challenges in a particular way." 
 
Respondent 6: 
H1: 
The challenges with inventors are normally they are scientists, so they are very 
focussed, and we expect them to be very focussed. And some of them think that 
they have to be good in everything. They don’t have to understand it (business). We 
do have people that do understand it, and they can be the entrepreneurial arm, you 
don’t have to be the entrepreneur. You can be the inventor and be as successful 
financially as anybody else. Getting them to trust this is challenging." 
 
H2: 
"Entrepreneurs are wonderful people. If they see a good invention, they simply jump 
on it. You don’t need to encourage them; they encourage themselves. So if they see 
it is a good invention, no motivation is needed." 
 
H3: 
"Trust, normally this is a big problem or the bigger problem of the whole lot, it’s 
normally trust from both sides. And normally it starts off very good, everybody is very 
happy, everybody’s got a lot of smiles, and then the technical problems start, the 
entrepreneur is not happy with the inventor, then the money problems start and the 
inventor is not happy with the entrepreneur and so it goes. So in the beginning they 
must have proper contracts in place, they must have proper relationship while there 
are still smiles." 
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Respondent 7: 
H1: 
"I sometimes think that if they know the value that a person can bring to the table, it 
will be easier for them to collaborate or want to collaborate and not think somebody 
else is going to steal my idea." 
 
H2: 
"I think the same thing. If there’s a value in it, whatever the value might be, that is 
why somebody would." 
 
H3: 
"Well, look, you need to have an understanding of what each ones part is, so you 
need to know I’m going to bring this, and this is what my responsibilities are, and 
these are what yours are. This is what I’m getting out of this, this is what you’re 
getting out of it. Because if you don’t have that from the start, it might become a 
problem later on." 
 
From the findings, many of the requirements to encourage collaboration stem from the 
innovators understanding their shortcomings and limitations and how the entrepreneur 
can assist in bridging these shortcomings, in combination with the entrepreneur’s 
understanding that without the knowledge and expertise of the innovator, the new and 
exciting technologies will not be possible. The requirements needed to encourage 
interdisciplinary collaborations between entrepreneurs and innovators were found to 
be mutual respect and trust in each other’s abilities, knowledge, and experience to 
fulfil the required roles and activities that contribute to the collaboration. Agreements 
and clearly defined responsibilities are required from the onset of the collaboration to 
manage any relationship complications that may arise in the future. The involvement 
of a facilitator will also assist in managing these complicated relationships.   
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4.10. Considerations to be included in expanding the teaching of 
entrepreneurship at universities  
 
A number of questions were directed to the interviewees to gain input into possible 
considerations that would contribute to entrepreneurship education and how it can 
affect the innovator-entrepreneur collaboration. 
 
Question I1: 
In your opinion, do you think that adding an entrepreneurship course (either 
compulsory or as an option) to every discipline’s coursework will equip 
students/researchers/scientists to become more entrepreneurial? Why/Why not?  
 
Question I2: 
With the quality of innovation, relevant research and commercialisation at your 
institution in mind, do you think by adding an entrepreneurship course to every 
discipline’s coursework, it will have a bigger impact on these areas? 
 
Question I3: 
In your opinion, would collaborating with students who study entrepreneurship, and 
creating a start-up as part of their coursework, assist in the commercialisation of 
university inventions? At which level, i.e., undergraduate, honours, master’s or 
doctorate, would you expect success from such a collaboration? And why? 
 
Question I4: 
What factors would make you feel comfortable to entrust the commercialisation of 
university invention to an entrepreneurship student? 
 
Respondents openly shared their opinions and experiences while answering the 
questions, which provide detailed views on addressing the objective. 
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Respondent 1: 
I1: 
"Maybe it won’t equipped them to be entrepreneurial, because it may not be in them. 
But I think that through having the course they would gain a better understanding of 
what entrepreneurship entails and also a greater appreciation of the work that they 
(entrepreneurs) do in their discipline and understanding that work (research) has a 
potential and can make a huge impact in the market." 
 
I2: 
"Yes, completely, because they understand that they’re inventing for impact, they’re 
inventing for the market, whether it’s financial, whether it’s societal, I think they start 
understanding it yes. Maybe not lead to better commercialisation of their inventions 
but it would lead to a higher probability that research or inventions in academia can 
be commercialised, because now we are inventing not for the lab, we’re inventing 
for 'how will this change what is currently available in the market'." 
 
I3: 
"It depends on the invention, it depends on the market, but yes definitely, I do think 
it will benefit the entrepreneurship student as well as the scientist. I think it can be 
built into the course requirements and the objectives of the course. I think if it’s a 
requirement of the course, it would make it a lot more valuable yes. I would think it’s 
honours, because master’s there’s a big chance that they are employed full time 
somewhere else." 
 
I4: 
"If it’s a part of their course, then I know there’s objectives. Then I know they will 
actually run with it and they will actually progress it from one point to another. You 
are probably also going to look for those who are eager to try their hand at these 
ideas, these projects and products." 
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Respondent 2: 
I1: 
"I have never thought of it this way, but I think with the unemployment, more and 
more people are expecting to start their own businesses and it make sense to make 
it almost compulsory." 
 
I2: 
"I do think it would contribute to the change from being very bureaucratic and very 
traditional to a more modern thinking, business like thinking university overall. 
Because you then almost force the students to think business. And we need it in this 
country; we can’t keep on sitting and waiting for big companies to employ people. 
So I think it would really contribute to thinking proactively and being aware of 
business opportunities. I also think it would turn the whole being inventive on its 
head because people will start thinking new and different and relevant to the market. 
It will make a huge impact on the SA economy." 
 
I3: 
"No doubt. There should be a programme. I think start with undergrad. The sooner 
you start of putting the building block in, the sooner you can expect bigger results." 
 
I4: 
"A facilitator and criteria and rules and regulations. They would have certain criteria 
for them to come into the programme and they will have to work according to a 
specific framework. And if they don’t produce, they are out. As easy as that." 
 
Respondent 3: 
I1: 
"Yes, because now they would not just do research for the sake of research, but 
they will do research based on the needs of what is happening around the world." 
 
I2: 
"Based on previous answer it will inspire more relevant research geared towards 
identified market needs." 
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I3: 
"A lot, a whole lot. On honours and master’s, those postgraduate degrees. But even 
undergrads, but I think they are more focussed on trying to get their degrees. So 
honours and master’s, because they are at the stage of applying the knowledge." 
 
I4: 
"We will give them the support and facilitate the relationship between the student 
entrepreneur and the inventor. Some of the unique thing we would look for in such 
a relationship is student commitment. Commitment is one of the most important 
things and also if they got the potential." 
 
Respondent 4: 
I1: 
“Yes. Nowadays, we have a high tech incubator that give these courses. So all those 
students who are dreaming of becoming an entrepreneur, specifically from the 
engineering faculty, will be operating under the incubator. The incubator help them 
from the business plan stage till they succeed by also offering these courses, like 
entrepreneurship courses."  
 
I2: 
"For me, the quality of invention has to do with the actual subject, for example, if it’s 
engineering related, so it’s got nothing to do with the business side of things. The 
business side of things is important in taking the product to market, but in terms of 
coming up with good quality inventions it depends on the expertise in that specific 
field." 
 
I3: 
"In my opinion, we already have the business incubator who assist students and 
researchers. In the incubator, all required courses are offered and already included 
in a programme that can assist. So if I’m in the incubator, you want me to take extra 
courses because it is part of the incubation to the students and inventors who want 
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to take products to the market, who want to be self-employed, instead of working for 
somebody. It is mostly postgraduates that are in these programmes." 
 
I4: 
"First of all for me, it is the passion. Funding opportunities, there are so many 
opportunities for youth. So if I send you all those emails and you respond to all of 
them, if you have that spirit, for me, it encourages me to help you further. So for me, 
the passion counts." 
 
Respondent 5: 
I1: 
"I think the entrepreneurship course will raise the knowledge of the student, of the 
undergraduate student. Postgraduate students are so focussed on just getting their 
postgraduate degree that I think it is going to be a deterrent for a postgraduate 
student. It will dilute their focus. And I don’t think a general compulsory course is 
going to improve the entrepreneurship ability of an academic, of a supervisor for 
example. Because they are specialists within their field who is generating new 
knowledge and creating new intellectual property. It will definitely be useful to have 
that option for postgraduate students should they find they don’t want to be a 
scientist, which often happens here. To give them another option." 
 
I2: 
"It could possibly help develop a quality researcher that deliver quality outputs. Look 
it depends, cause sometimes we are faced with a lot of junk research, junk in the 
sense that someone else has done it somewhere else better. So in terms of 
developing new stuff, you know, it’s not necessarily always the best as well, because 
disruptive tech and innovation is so much more difficult to commercialise, and then 
you sit with a whole new problem of how to get it to the market. It is difficult, it takes 
more time, money." 
 
I3: 
"Off course it can, our experience just has been no. These guys, once they finish 
their course, they are through. Students come to the university because they want 
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to land a job in industry, more often than none, it is very rare that they would want 
to start a company and if they want to start a company, they have their own ideas 
about the company. From our experience, we have a very good business school, 
and there is a very good entrepreneurial course for graduate and undergraduates. 
We have not had one student taking a technology forward. The reason why people 
go do an MBA is it helps manage progress within organisations. An MBA cost what, 
R300 000, I think an entrepreneur would rather take R300 000 and invest it into their 
company than to pay for education." 
 
I4: 
"It would be great if that student can be from industry so that they bring the industry 
experience in the commercialisation as well as understanding what the quickest 
route to market is." 
 
Respondent 6: 
I1: 
"No, I think entrepreneurs or 99% of entrepreneurs are born, and they are self-
motivating people. I don’t think that it is something that you can simply learn out of 
a book or get from a lecture." 
 
I2: 
"No, I don’t think it will have. It cannot influence it. And innovators or researchers 
should focus in their research field. Their guidance should come from their 
departments what is good directions to research in, what is the future of the country, 
what is the focus of the country or of the university." 
 
I3: 
"I think if you have identified students that are entrepreneurial, definitely yes, and if 
you create a course for them, definitely, then there would be a lot of value in it. But 
also then the people teaching them, the lecturers or whoever are teaching them 
must also be from a commercial background or else it means nothing. I would say 
honours and master’s. You first need to establish yourself academically, and then I 
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would say around honours when you start focussing this will be a good place to 
focus more on the practical side of things." 
 
I4: 
"It would be the person himself. A person with entrepreneurial skills is easily 
identifiable. He identifies himself all the time. I would look for those factors. I wouldn’t 
look at qualifications or anything like that. I would really look at the person, how he 
presents himself as an entrepreneur. Someone who really shows that appetite for 
taking on something new." 
 
Respondent 7: 
I1: 
"I think it’s a good start. Because I don’t think students are necessarily 
entrepreneurially inclined. You know you come to university to get your degree to 
go into a job and not necessarily to be an entrepreneur. And I think that would help 
bridge that gap." 
 
I2: 
"I do think so, because if you educate them on entrepreneurship and intellectual 
property and how it’s managed, then the focus would be on more relevant research 
and, you know, then they know what to look for and how to go about it, whereas 
now, you might have an idea, and it might not be relevant at all. So some are doing 
research just for the sake of research." 
 
I3: 
"Yes, I do think so. I think it starts with undergrad, but I don’t think that’s where you’re 
going to have your success, you know, it’s a process. But I do think you have to start 
with undergrads." 
 
I4: 
"Well firstly, the drive is there, which is already a plus point. You most probably will 
have to lead them and see what their interest is because it’s no use losing a driver 
halfway along the line. And then seeing what capabilities they have. They don’t have 
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to have all the capabilities; it’s just they have to have some sort of knowledge of 
what they intent to go and work on. Look, they will still be within an environment that 
supports and guides them." 
 
Respondent 8: 
I1: 
"Entrepreneurship is for me something where obviously it would make sense to 
teach it to everybody and to try and have an entrepreneurial culture. But what I also 
think, and I have seen it with a number of people, you only really, and to an extent 
even myself, you only really appreciate the value of a subject when you are 
struggling with a problem in that area." 
 
I2: 
"It would make sense to me to try and say okay, instead of only having a shotgun 
approach to invention and a shotgun approach to entrepreneurship and a shotgun 
approach to new business ventures, let us then say okay, say I have engineers, let 
me try and empower these engineers to become the best engineers possible by 
exposing them to Ph.D. thinking, then amongst them hopefully I get say 50% of their 
ideas that are now really relevant to the market place and I take those ideas and 
those people and I expose them to MBA type thinking. At least if I fail, on the one 
hand, I would have had very good engineering doctorates, then I have another 
cohort of engineering doctorates with an MBA, and hopefully, from that population, 
I can have, say a quarter of them or 30% of them that will be successful." 
 
I3: 
"There is a serious difference between passing a subject and really mastering a 
subject for application, and when you study entrepreneurship just with a view of 
passing the subject in order to gain a diploma, I think it’s worth very little, it’s not 
totally useless but it’s not worth a lot, but if you have some reality drive, and maybe 
that is then the secret, is then to connect an entrepreneurial student with an 
innovator." 
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I4: 
"To be on the same wave length, that if I say this is valuable in the market for that 
and that and that reasons, then they can see it. You need to be on the same 
wavelength; I can see that you appreciate where I am going or where I want to go. 
So for me, that would be a triumphant determinant. Like a shared vision." 
 
From the findings on whether the addition of an entrepreneurship course to 
coursework for all disciplines will equip students/researchers/scientist to become more 
entrepreneurial, the majority of respondents indicated that it would be a good start, 
especially at the undergraduate level, to instil knowledge and an appreciation for 
entrepreneurship. It was shared that with the current decline in entrepreneurship in 
South Africa it should be considered and would make sense to assist in creating a 
culture of entrepreneurship. Some of the respondents indicated that it would not 
necessarily equip students if they are not already entrepreneurially inclined, but would 
definitely create an appreciation for the discipline and possibly affect the quality of 
research. 
 
Adding an entrepreneurship course to coursework could assist in changing the view 
of the entire institution to become more entrepreneurial. The majority of respondents 
indicated that this would influence relevant research, as there will be a better 
understanding of the benefits of researching and inventing for impact and the market. 
 
Respondents indicated that collaboration with an entrepreneurship student would 
assist to commercialise university inventions. It is however dependent on the invention 
as well as whether it is part of a programme with clear requirements and outputs and 
guided by a lecturer with commercial experience. Some respondents indicated that 
the sooner students are involved, the better; others indicated that starting at an 
honours level would be more beneficial as the basic knowledge would already be in 
place. An interesting response to note is that an entrepreneur would rather spend the 
money payable towards an MBA type qualification by investing the larger amount into 
the company.  
 
All participants were open to the idea of involving an entrepreneurship student to assist 
in commercialising a university innovation, specifically because this collaboration 
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would be facilitated through a programme, with set-out objectives and criteria, under 
guidance from the TTO and academia. Contributing factors that would establish trust 
in the student are passion, eagerness, commitment, a clear entrepreneurial appetite, 
drive, and a shared vision. There are also multiple funding opportunities for the youth 
that would benefit such a collaboration. 
 
4.11. Additional information on innovator-entrepreneur collaborations at 
institutions 
 
To gain an understanding of the current status on innovator-entrepreneur 
collaborations at institutions, opinions on whether such collaborations would assist in 
the commercialisation of university innovations as well as how soon these 
collaborations should be initiated, three additional questions were directed to the 
interviewees. 
 
Question J1: 
How often do innovators and entrepreneurs work together in the commercialisation 
of innovations at your institution? 
 
Question J2: 
In your opinion, is successful commercialisation of IP/innovations dependant on the 
involvement of an entrepreneur? And why? 
 
Question J3: 
At what stage would you involve an entrepreneur throughout the innovation 
development and commercialisation process? 
 
Reponses to these questions are captured as follows. 
 
Respondent 1: 
J1: 
"Very rarely. At my institution, very rarely. That is part of the dream." 
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J2: 
"Yes, because I think entrepreneurs bring that hustle to the table and they push 
hard. They care about the product on the shelf and the market using it." 
 
J3: 
"It differs from project to project, but for now, I would say earlier rather than later, 
because I think earlier affords the entrepreneur the time to assess the market and 
maybe start picking up trends in the market. At a too later stage, very often means 
that we have spoken to the wrong people, or you’ve developed a technology, but it 
doesn’t quite meet what the market needs." 
 
Respondent 2: 
J1: 
"I haven’t seen any." 
 
J2: 
"I don’t think it is dependent on. You can get somebody who has the right mindset, 
who has the right connections, talking about the inventor now, to take their own 
inventions to market. Like I said, people are so different." 
 
J3: 
"As soon as possible. I think the moment when there is a working prototype." 
 
Respondent 3: 
J1: 
"Unfortunately they don’t, but we are now exploring the option of doing this." 
 
J2: 
"It depends on the case. But yes, if you go for a spinout, then it will be better to look 
for a jockey who can drive it." 
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J3: 
"As soon as there is a proof of concept, when you have got something to show them, 
then they can start looking at the market, is it relevant, what can be done and so 
forth." 
 
Respondent 4: 
J1: 
"Quite a lot, it is just that some of them, obviously it is contract research. There are 
researchers working with entrepreneurs on things that are not really novel, that 
cannot be patented. I can think of quite a number of examples of where researchers 
are working with outside companies." 
 
J2: 
"Yes, because invention is not enough. You have to combine invention, innovation 
plus a company that can take the product to the market in order to be successful." 
 
J3: 
"For me, it is important that you involve them from the initial stages because some 
of them have lots of money and they are happy to fund for further development." 
 
Respondent 5: 
J1: 
"Unfortunately not as often as we would like, but the TTO does their duty right, so I 
mean we’ve got considerable experience between the team at (the Institution). So 
we are able to further projects to a large degree. So full answer, not as much as 
we’d like, but the TTO is able to plug a lot of those holes." 
 
J2: 
"It depends on the industry. Off course it would. If licensing, no, probably not, in 
starting up a company, yes." 
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J3: 
"It depends on the technology. If it’s a fast-moving technology, off course, if it’s a 
slow moving one like a pharmaceutical or a biotech it is not always required from 
the onset." 
 
Respondent 6: 
J1: 
"Not often, and that is really sad. And that is why we don’t have a lot of success 
stories; it is really not often." 
 
J2: 
"Yes, definitely. For a start they are self-encouraging, self-driven, they look after 
themselves. They understand the business world; they want to understand the 
business world. They are willing to bend to the business environment, while 
inventors would sometimes get stuck on their ideas. Entrepreneurs are the flexible 
ones, the ones that move fast. In my opinion, it is very important. You do get 
inventors that are entrepreneurial, but that doesn’t happen that often." 
 
J3: 
"Day one, as early as possible, before things go wrong." 
 
Respondent 7: 
J1: 
"It is project dependent. Sometimes the inventor has that entrepreneurial drive and 
sometimes we need to get an entrepreneur." 
 
J2: 
"It makes it easier because they might bring in the expertise or another way of 
thinking about things that you wouldn’t necessarily have thought about. So they 
bring other types of problem-solving skills." 
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J3: 
"Once you know, there is value in what you are doing, and there is value in the 
project. So I would say early on, but I am not entirely sure if an entrepreneur would 
see the value necessarily early on, but yes, I would say early on." 
 
Respondent 8: 
J1: 
"It is too early to say, but ideally it would be good to work with an entrepreneur." 
 
J2: 
"Yes, for all the reasons as we have discussed." 
 
J3: 
"Well, obviously it depends on the inventor. If the inventor is able to perform some 
of those entrepreneurial things. But otherwise, I think it would make sense to bring 
an entrepreneur on board sooner rather than later. Unless the TTO is to be the 
entrepreneur and I don’t think the TTO, obviously we try and do that and I think in 
effect we do that, but our hands are very tied whereas the entrepreneur might have 
the ability to take this thing, obviously with our blessing and whatever, take it out of 
the university system." 
 
With the exception of one respondent, all indicated that either the institution does not 
collaborate with entrepreneurs, or not as often, as would be preferred. Some indicated 
that collaboration would be the ideal and an option that is currently being explored. 
The one exception indicated that collaborations on research contracts with companies 
are not always driven based on innovations.  
 
Depending on the innovation, industry and preferred commercialisation strategy, the 
majority of respondents agree that successful commercialisation of university 
innovations is dependent on the involvement of an entrepreneur. Reasons being that 
an entrepreneur brings the drive, business acumen, and new problem-solving skills 
 
Some projects might not require the involvement of an entrepreneur early on due to 
the type of technology. However, all the respondents indicated that the ideal would be 
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for an entrepreneur to get involved with the innovation project as early as possible. 
Entrepreneurs will provide valuable inputs from the onset specifically about markets, 
trends, relevance, and funding. 
 
4.12. Conclusion 
 
In this chapter, the findings of the study, after conducting and transcribing the 
interviews, were captured to address the secondary objectives. The chapter started 
by summarising the demographical information of the respondents to understand their 
level of experience, qualifications as well as what the role within a TTO entails. The 
chapter further summarises information on each of the participating institutions 
specifically focussing on the preferred method of commercialisation.  
 
A case study, based on the commercialisation journey of a university innovation, was 
compiled for each institution that explained the road to commercialisation or road in 
getting the innovation as close to commercialisation as possible. The contributions of 
the entrepreneur throughout the process were  explored; hindrances were highlighted 
as well as the extent of TTO involvement.  
 
The secondary objectives served as topics of discussion for the rest of the chapter. 
Respondents’ verbatim answers were captured and summarised after each section. 
The following chapter will summarise the findings, draw conclusions, and make 
recommendations to expand the body of knowledge and provide input for conducting 
future research on the topic.  
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Chapter 5 
Conclusion and Recommendations 
 
5.1. Introduction 
 
The purpose of the study was to determine whether interdisciplinary collaborations 
between innovators and entrepreneurs could potentially lead to successful 
commercialisation of university innovations. Chapter one of the research study gave 
background information that serve as motivation for the study, stating the research 
problem as well as the primary and secondary objectives of the study.  
 
The background information to the study was built from the implementation of the 
Intellectual Property Rights from Publicly Financed Research and Development (IPR-
PFRD) Act that came into effect in 2010, affording publicly funded universities 
throughout South Africa the opportunity to strengthen their positions as research and 
development contributors to the social and economic growth of the country. Protection 
of Intellectual Property (IP), technology transfer activities, licensing and new business 
creation based on new inventions created at universities are some of the activities 
born from the creation of this Act (Boni & Emerson, 2015). Commercialisation of 
university inventions is seen as instrumental to economic growth and specifically 
contribute to entrepreneurial activities (Siegel & Phan, 2015). However, according to 
Safiah, Norain, Nor, and Jailani (2014), commercialisation of innovation pose a variety 
of uncertainties and risks to expert entrepreneurs who are cautious when taking on 
these new ventures. At the same time, it was also found that education and training 
were some of the listed hindrances experiences by entrepreneurs in South Africa.  
 
Looking at international solutions, various universities in countries such as the United 
States of America, the United Kingdom, Singapore, China and Sweden include 
students in the process of commercialising university innovations (Lackeus & 
Middleton, 2013; Nieuwenhuizen, Groenewald, Davids, Janse van Rensburg, & 
Schachtebeck, 2016). Through doing so, students gain real-world exposure and 
hands-on experience while they are completing their studies. Fatoki and Oni (2014) 
found that although universities in South Africa contribute to nurturing of 
115 
 
entrepreneurship by providing students with the needed skills, these students still 
struggle to produce good business ideas. The evidence compiled indicate the 
opportunity for interdisciplinary collaboration between innovators in disciplines 
creating innovations and students studying entrepreneurship to assist in the 
commercialisation of university inventions. All of this theory was expanded on in 
Chapter two, the Literature Review, which addressed commercialisation of innovations 
within universities, the history of how it evolved throughout the years as well as how it 
currently happens within publicly financed universities through the assistance of the 
Technology Transfer Office. Chapter two further explored the available literature 
concerning interdisciplinary collaborations, entrepreneurship education and 
successful interdisciplinary collaborations at international universities. 
 
Chapter three explained the research design and methodology, which clarified the 
design of the study, the population and research sample, the methods used in 
collecting and analysing the data, the validity, and the reliability of the study as well as 
ethical considerations and limitations. The compilations of the interview schedule 
consisted of questions to assist in addressing the primary and secondary objectives, 
considering topics addressed in the literature review in formulating these questions. A 
non-probability, purposive sampling approach was used by targeting one technology 
transfer professional from 15 publicly funded universities throughout South Africa. 
Selection of these universities were based on the requirement of the institution having 
a fully functional Technology Transfer Office operational for eight or more years and a 
staff complement of four or more people. Further affecting the sample was the number 
of responses received by individuals willing to partake in the study.  
 
Before conducting the interviews, a pilot interview was implemented to determine 
whether the questions would provide the required information. After the completion of 
this interview, some of the questions had to be adjusted, after which a second pilot 
interview was conducted. This interview yielded the desired results, which was 
included in the finding of the study. The findings were reported on in Chapter four after 
all the interviews were conducted with the willing participants, transcribed and relevant 
answers, and information extracted.  
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The willing participants each held a position within their office of at least a managerial 
level with five of the participants owning qualifications in either a science or 
engineering field and business discipline. The level of experience within technology 
transfer ranges from early to extensive with some of the participants having as little as 
three years’ experience and one outlier with more than 20 years’ experience. Seven 
of the participants started working in the Technology Transfer Office by chance with 
some of them either transferring to this office or just having to find themselves within 
the office by accident. Only one participant voluntary applied for an advertised position 
after being exposed to the field through working close to colleagues fulfilling these 
tasks. When asked what the role within the office requires, the majority of participants 
indicated that the expectation is to identify, protect and manage IP, find the suitable 
market and industry partners, develop the innovation to get it closer to market, find the 
best commercialisation strategy and then implement this strategy.  
 
Examining the institutions, it was discovered that most of them have been in existence 
for almost ten years. Half of these offices have a small staff complement, which pulls 
through to their relatively small to medium-sized patent portfolio. The bigger offices 
with a larger number of staff tend to have an extensive patent portfolio. All of the 
institutions have commercialised less than ten university innovations in the past five 
years with more than half of the institutions having commercialised less than five or 
even none to date. The preferred method of commercialisation, as indicated by every 
participant, is licensing of the technology to a company that could bring it to the market. 
When asked why this was the preferred method, some of the respondents included 
answers such as it is easier for the institution as there is less risk, it is safer, it 
addresses the capacity shortages and brings a sustainable income to the university. 
Why spin-outs or start-ups are not preferred is due to the lack of available 
infrastructure that the institution can provide, more risk as well as the institutional 
involvement required in starting and running a business. 
 
The following sections will summarise the findings of the literature review and 
secondary objectives to determine whether the primary objective was addressed.   
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5.2. Literature review summarised 
 
Chapter two provided an in-depth review of the literature available to address the 
primary objective of the study. Before exploring the literature that is topic specific, 
information was gathered on the current innovation and entrepreneurship landscape 
of South Africa. It was found that South Africa ranks first in innovation for Sub-Saharan 
Africa (Cornell University, INSEAD & WIPO, 2018) and is considered as one of the 
global top 30 countries when it comes to innovation outputs in the form of patent filings 
(WIPO, 2017). However, South Africa is not doing well when it comes to 
entrepreneurial activity, as there is still disconnect between perceived capabilities and 
perceived opportunity, which all boils down to individuals believing they do not have 
the required skills to start a business (Babson et al., 2017).  
 
Innovation and commercialisation are independent concepts with both of these 
activities contributing to answering existing needs in the market through new 
knowledge and ideas translated into business related-activities. This is specifically of 
relevance to the public sector with universities and research councils contributing to 
both these activities. The specific focus of the study was on publicly funded universities 
in South Africa. Research however, indicate that universities are not necessarily 
involved in commercialisation activities as there is conflict when academics have to 
attend to both the managing of business activities and academic responsibilities. 
 
To understand how commercialisation at publicly funded institutions came about, the 
study delved into the history of the activity as well as how it is practised in the present 
day. With research and development funding declining in the public sector over the 
years, universities had to consider alternative income streams. One of these being the 
commercialisation of IP emanating from research at the institutions with a specific 
focus on involving the private sector. To facilitate these relationships, the Bayh-Dole 
Act was developed in the United States, which provided guidelines into the governing 
of IP rights and how it can be commercialised to the benefit of all. Soon other countries 
also adopted similar Acts, some of which used the Bayh-Dole Act as their basis. This 
Act also gave rise to the function of a Technology Transfer Office that served as the 
custodians in managing the IP as well as the process of conveying the rights of use to 
industry. Soon universities started realising the value of research as a potential source 
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of income, and more Technology Transfer Offices came about. The equivalent Act for 
South Africa came into effect in 2010 as the IP Rights of Publicly Funded Research 
and Development Act, which saw the implementation of a technology transfer function 
at the majority of universities starting in the same year.   
 
Forward to the present, universities are changing their mission statements to stress 
the importance of relevant research – to do research and develop innovations that are 
relevant to business. Not only is the adjustment to the research component of 
importance, but also the importance of incorporating a culture that emphasises strong 
entrepreneurial activities and plans to commercialise these innovations. These 
activities gave rise to the entrepreneurial university and should filter through all the 
levels within the institution. To be classified as an entrepreneurial university there has 
to be a strong support of entrepreneurship activities throughout. Research output 
should lead to innovations that have a business application, entrepreneurial abilities 
should be developed and fostered to upskill students and staff, collaborations should 
be formed with industry, and a strong technology transfer function should be in place. 
All of the aforementioned is only possible through strong leadership within the 
institution that encourages innovation and commercialisation as well as the staff and 
students that are equipped to drive these entrepreneurial activities. The Technology 
Transfer Office usually bridges the link between industry and research within a 
university.  
 
To commercialise research, either a researcher with good entrepreneurial skills are 
required, or an entrepreneur as a partner should be incorporated. Technology Transfer 
Offices are often required to fulfil commercialisation activities, but in pursuing these 
entrepreneurial activities, these offices do not necessarily have the required skill to 
partake in these actions. Results found in a study by RSM Pacec (2018) indicated that 
entrepreneurial and business development capabilities were lacking in Technology 
Transfer Offices to ensure successful spin-out companies or licensing deals. The 
literature also shows that up until 2014, Technology Transfer Offices throughout South 
Africa consisted of more junior employees with the majority having a background in 
Natural Sciences and employees indicating that critical skills required consist of 
marketing and commercial/business. To bridge these gaps, alternatives were 
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considered to supplement these shortcomings. One of which is interdisciplinary 
collaborations between innovators and entrepreneurs.  
 
Innovation and entrepreneurship are integral to interdisciplinary collaborations and 
form part of a broader ecosystem within the university landscape. In support of this 
ecosystem, the programmes offered by institutions should assist to create the 
innovators of the future as well as equip them to drive commercialisation. Strong 
support should also come from leaders within various disciplines to inspire academia 
to educate and encourage entrepreneurship and innovation whether the disciplines 
collaborate or not. Literature indicates that a transdisciplinary collaboration is required 
to truly create wealth in today’s society with multiple disciplines working together to 
create success. The focus is not on the individual’s contribution anymore, but on a true 
collective effort.  
 
Entrepreneurship education is the link that connects commercialisation of university 
research and innovation. This type of education provides an individual with the 
opportunity to apply knowledge and skills while learning to become a business owner 
all within an environment that encourages and allows for behaviour such as risk-taking, 
independent thinking, and creativity. Some academics even went as far as to stress 
the importance of placing entrepreneurship education as the central focus within the 
education system to promote entrepreneurship as a career option and empower 
individuals to obtain the skills required to start their own business. 
 
In South Africa entrepreneurship is slowly declining in growth, the reasons stated as 
finance, government policy, education, and training, with the biggest drop of 
entrepreneurial activity being in the age group 25 – 34-year-olds. Indicating a decline 
in the group of young people just out of university. With a lack of quality education and 
work experience, the entrepreneurial skills gap is increasing day-by-day. Amadi-
Echendu et al. (2016) indicated that practical application and industry collaboration 
would assist to inspire entrepreneurship education and help develop the required 
valuable skills. Some international universities run modules, degrees, courses, or 
programmes where this practical element is employed to create success.   
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Based on the research conducted by Nieuwenhuizen et al. (2016), throughout the 
United States, Canada, United Kingdom, Singapore, and China, many universities 
offer entrepreneurship modules, courses or programmes; some of which take on a 
practical form, specifically those offered at a postgraduate level. Those of a more 
practical nature see more success. There are not many countries in Africa that focus 
on entrepreneurial development. The most activity is found in South Africa with some 
institutions offering entrepreneurial education as an elective as part of a programme 
or as an undergraduate or postgraduate degree. More often short courses are offered 
at the majority of institutions.  
 
Walshok and Shapiro (2014) indicated that entrepreneurship should be the core 
activity of a university and should be supported by the development of students 
through formal and informal initiatives. When looking at interdisciplinary 
collaborations, some of these initiatives successfully offered at international 
universities are part of MBA Entrepreneurship programmes or Action-based 
Entrepreneurship programmes. MBA Entrepreneurship programmes facilitate the 
collaboration between an entrepreneur and university innovator under the guidance of 
leader with industry experience, whereas Action-based Entrepreneurship programmes 
are more practically applied and less lecture-based where scientists and students 
pursue projects together with the goal of creating a spin-off or start-up.  
 
The literature review provided insight into the main areas of focus for this study and 
guided the thinking into obtaining the best information from the research conducted. 
To understand the landscape of commercialising university innovations, case studies 
were compiled of the institutions taking part in the study. The findings from these case 
studies will be summarised in the following section.  
 
5.3. Summary of institution case studies 
 
Table 5.1 provides a summary of the findings from the compiled case studies for each 
of the institutions. 
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Table 5.1: Case study summary  
Case Study TTO involvement and activities Did the 
TTO have 
the 
capacity? 
Did the 
TTO staff 
have the 
required 
skills? 
Which skills were 
there a shortage of 
in the TTO? 
Gaps and 
difficulties 
experienced to 
get to market 
Innovator 
involvement 
Entrepreneur 
collaboration and 
outcome 
Did 
collaborating 
with an 
entrepreneur 
lead to 
success? 
Institution 1  IP protection and management 
 Contract and agreement drafting 
assistance 
 Company registration, business 
plan development 
 Financial plan and cost 
projections 
 Advice and sounding board for 
ideas 
 Sourcing of funding 
Yes Yes, until 
the end of 
2016. The 
then  
director 
had good 
business 
acumen 
 Knowledge of 
supply chain 
network of 
suppliers 
 Product 
certification and 
regulation 
requirements 
 Policies and 
procedure of 
the university 
Innovator turned 
into an 
entrepreneur 
The innovator was a good 
entrepreneurial driver and 
shows good entrepreneurial 
spirit to this day. The 
product is successfully 
commercialised. 
N/A 
Institution 2  Sourcing of funding for 
development 
 Managing funding and facilitating 
payment to suppliers 
 Market analysis 
 Sourcing of skilled individuals to 
develop invention 
No No  Networking 
 Marketing 
 Funding for a 
larger capital 
injection 
 Policing by 
the institution 
on funding 
already 
received and 
ease of 
access to the 
funds 
The innovator 
has 
entrepreneurial 
intent but lacks 
the required 
skills 
Project ongoing but needs a 
good entrepreneurial driver. 
The 
involvement of 
an 
entrepreneur is 
required to 
drive it to 
success 
Institution 3  Sourcing of funding 
 IP protection and management 
 Facilitating value chain 
relationships and networks 
 Negotiating, deal structuring and 
drafting of agreements 
 Company formation and 
registration 
 Marketing to industry 
Yes Yes None indicated  Finding larger 
amounts of 
funding 
Innovators 
provided 
required 
technical skills 
Successfully collaborated 
with entrepreneurs with 
good business acumen. 
Yes 
Institution 4  Market analysis 
 IP protection and management 
 Sourcing of funding 
 Marketing to industry and 
investors 
 Advising on business-related 
activities 
 Negotiating and deal structuring 
 Drafting and finalising 
agreements 
No No  Technical 
assistance 
 Legal assistance 
 Commercial 
knowledge and 
assistance 
 University 
policies and 
procedures 
Innovators 
provided 
technical 
expertise 
Entrepreneur addressed all 
the gaps were an innovator, 
and TTO skills were lacking. 
Contributed good business 
acumen. 
Yes 
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Institution 5  Incubating of project throughout 
development 
 Sourcing seed funding 
 Determining project actions  
 Technology development 
 Business plan and marketing 
material development 
 Competition entry application 
write-ups 
 Negotiating business model  
 Drafting and finalising 
agreements 
Yes Yes  Engagement with 
industry 
 Available 
funding for 
social 
innovation 
 Finding a 
suitable social 
innovation 
business 
model that is 
sustainable 
Innovators were 
very involved, 
one was 
specifically 
entrepreneurially 
inclined  
Having a business-minded 
member as part of the team 
facilitated in building a good 
business case. 
N/A 
Institution 6  Market analysis 
 Sourcing and management of 
funds 
 IP protection 
 Negotiating, deal structuring and 
drafting of agreements 
 Marketing to industry and 
investors 
 Business model structuring 
No Yes None indicated  University 
policies and 
procedures 
Innovators are 
very involved, 
one of the 
innovators are 
entrepreneurially 
inclined 
One of the innovators show 
very good entrepreneurial 
skills and is currently 
successfully driving it to 
market  
N/A 
Institution 7  Providing facilities during 
technology development 
 IP protection and management 
 Facilitating and paying for 
technology development 
 Facilitating testing of technology 
 Marketing of technology 
 Company registration, business 
plan creation, funding and 
negotiating with key supply chain 
players 
Yes Yes  Writing of the 
business plan 
 None 
expressed 
Original 
innovator sold 
stake to 
institution. The 
institution 
served as the 
new innovator. 
Involvement was 
extensive due to 
vested interest 
The technology 
development partner was 
also the entrepreneur that 
drove the technology to 
market. The entrepreneur 
had an extensive network of 
potential clients. 
Yes 
Institution 8 No successful commercialised 
projects yet. One invention is close 
to being commercialised. Innovator 
works in the TTO and developed 
innovation while studying at another 
institution. Support from TTO will be 
closely monitored due to conflict of 
interest.  
Yes Yes None indicated  University 
policies and 
procedures 
Innovator is very 
involved on the 
technical side 
and admits to 
shortcomings of 
business 
acumen 
An entrepreneur will have to 
be involved at the right time 
to aid in driving the 
innovation to market 
N/A 
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Developing these case studies assisted in establishing the following: 
 the extent of involvement by Technology Transfer Offices, 
 where these offices usually lack in skill or capacity, 
 what difficulties are the biggest contributing factors to successfully 
commercialise university innovations, 
 how entrepreneurially involved the innovators are themselves, 
 whether entrepreneurs are usually involved in these commercialisation 
activities and how they contribute, and 
 whether the collaboration with an entrepreneur contributed to the success of 
commercialising the innovation.  
 
In establishing these outcomes, it assisted to address the primary objective to 
determine whether interdisciplinary collaborations between innovators and 
entrepreneurs have led to successful commercialisation of university innovations at 
institutions in the past as well as on which activities they assisted the most.   
 
5.4. Concluding the secondary objectives of the study 
 
The secondary objectives were formulated to assist in addressing the primary 
objective. During the interviews, pre-structured questions assisted to obtain 
information answering each of the secondary objectives. The concluded key findings 
are summarised in this section. 
 
Secondary objective 1:  
 
The success factors of collaborations between innovators and entrepreneurs that led 
to successful start-ups created from university innovations. 
 
Key findings: 
 
In some of the cases, the innovators also served as good entrepreneurs that assisted 
in driving their innovations to market. With assistance and guidance from the 
Technology Transfer Offices, these innovators created successful start-ups. Where 
collaboration took place between innovators and entrepreneurs, even where the 
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innovator served both these parts, a number of success factors are listed as 
contributors to successful start-ups.  
 
Success factors contributed by the innovator are listed as in-depth knowledge, skills 
and expertise of their discipline and innovation, knowledge of the industry and market 
where there is an identified need, access to a network based on existing relationships 
as well as passion to drive the innovation to market. Success factors mostly 
contributed by the entrepreneur are business acumen and experience, networking, 
marketing and problem solving skills, availability of time and ability to raise and access 
funds. 
 
Secondary objective 2: 
 
Hindrances of collaboration between innovators and entrepreneurs regarding factors 
that influence either successful or unsuccessful collaborations. 
 
Key findings: 
 
Factors that serve as hindrances of collaborations between innovators and 
entrepreneurs and influence either successful or unsuccessful collaborations are 
mainly institution related. University policies, procedures, chain of approvals, decision-
making channels, and general support are the biggest hindrances affecting these 
collaborations. Other hindrances are identifying and collaborating with the right 
entrepreneur that will understand and appreciate the technology, managing of 
complex relationships between innovators and entrepreneurs as well as the overall 
current environment within South Africa when it comes to available funding for specific 
sectors.  
 
Secondary objective 3: 
 
Factors that encouraged innovators to work with entrepreneurs in the process of 
commercialising their innovations. 
 
Key findings: 
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The main factor that encourages innovators to collaborate with entrepreneurs is lack 
of entrepreneurial skills and lack of business acumen. Not actively partaking in 
business activities and having little experience in entrepreneurial activities, lead to 
innovators collaborating with experienced entrepreneurs in the process to 
commercialise their innovations. Even in the instance where innovators act as the 
entrepreneur, significant guidance and assistance are provided by the Technology 
Transfer Offices and other experienced business people.  
 
Secondary objective 4: 
 
Factors that encouraged entrepreneurs to take on new university innovations as a 
business start-up. 
 
Key findings: 
 
The main factor that encourages entrepreneurs to take a new university innovation to 
market by creating a start-up is the fact that it is a new and exciting technology, which 
provides a big market opportunity and provides certain stature and glamour of being 
first to market with something new and interesting. A second big motivator that serves 
to encourage entrepreneurs is the potential earnings, profit share, and equity. 
Interesting to note is also the additional support in the form of access to a wide variety 
of expertise within the institution that can assist an entrepreneur in taking a university 
innovation to market.  
 
Secondary objective 5: 
 
The requirements needed to encourage interdisciplinary collaborations between 
entrepreneurs and innovators. 
 
Key findings: 
 
The identified requirements needed to encourage interdisciplinary collaborations 
between entrepreneur and innovators are an understanding from innovators that they 
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are limited and have shortcomings when it comes to business acumen, and 
entrepreneurs understanding that without the innovator’s technical knowledge and 
know-how the new technology will not exist. There should thus be mutual respect and 
trust in the ability, knowledge, and experience of each individual to contribute to the 
collaboration. A third party should assist to manage and facilitate these complex 
relationships and predetermined responsibilities agreed upon in an agreement.   
 
Secondary objective 6: 
 
Considerations to be included in expanding the teaching of entrepreneurship at 
universities. 
 
Key findings: 
 
To establish whether the addition of an entrepreneurship course to every discipline’s 
coursework would equip students, researchers, or scientists to become more 
entrepreneurial, the findings indicated that this would certainly be a good start at the 
undergraduate level where an appreciation for the discipline can be fostered, and 
quality of research can be influenced. It would not necessarily make someone an 
entrepreneur that is not already that way inclined, but would affect the student to think 
differently.  
 
With the addition of an entrepreneurship course to every discipline’s coursework, the 
findings indicated that it would definitely influence the quality of innovation, as research 
will be more relevant to solving problems and needs identified in the market. Creating 
an entrepreneurship culture throughout the university will also be an outcome of these 
activities.  
 
Involving entrepreneurship students, with the creation of a start-up as part of their 
coursework requirements, will assist with the commercialisation of university 
innovations. This involvement provides the ideal opportunity for entrepreneurial 
activities to practically be exercised, as there are clear course objectives and guidance 
from a lecturer with commercial experience. The findings indicated that both 
undergraduate and honours level students should be used and that at a master’s level, 
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true entrepreneurs would rather invest the higher amount of tuition into their start-up 
company. Entrusting innovations to these students would be reliant on factors such as 
it being part of a programme with clearly defined objectives. The Technology Transfer 
Office would also provide guidance and assistance where required. Other factors that 
contribute to entrusting a student with the commercialisation of a university innovation 
include passion, commitment appetite, drive, eagerness, and shared vision. 
 
Additional key findings of value to the study: 
 
Institutions that participated in this study indicated that currently, collaboration with 
entrepreneurs does not happen as often as preferred and that this is the desired option 
being explored. Depending on the type of innovation and preferred commercialisation 
strategy, successful commercialisation of university innovations will be dependent on 
the involvement of an entrepreneur. The sooner the entrepreneur gets involved, the 
better, as it brings the required business acumen, drive, market knowledge, and 
problem-solving skills.  
 
5.5. Recommendations for future research 
 
From the research, it is determined that collaboration between innovators and 
entrepreneurs contribute to the successful commercialisation of publicly funded 
university innovations and that it is a preferred practice to either involve an 
entrepreneur when creating a start-up or licensing the innovation to an entrepreneur 
to take it to the market.  
 
Future research could look into the ideal structures to facilitate these interdisciplinary 
collaborations. One of the biggest identified hindrances throughout the study was the 
theme of red tape, specifically within the university landscape. There is a large number 
of complex policies and procedures that are not favourable for innovation to firstly 
happen and secondly, to further develop and take innovations to the market. Further 
research could consider looking into the possible advantages and disadvantages of 
creating a structure outside of the institution to which innovations are transferred and 
managed outside of the strict regulatory policies and procedures of the university. This 
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is not to say that the new structure is absolved from any rules and regulations, but that 
it better serves an innovation ecosystem.  
 
At universities throughout South Africa, entrepreneurship is either offered as an 
elective module forming part of a programme, an undergraduate or postgraduate 
degree or as short courses. With the decline in entrepreneurial activity in South Africa 
and one of the reasons contributing to this decline, as listed in the study, being 
education and training, further research could determine where the education system 
is failing or lacking in making a significant change to entrepreneurship activity in the 
country. Technology Transfer Offices at universities are struggling to commercialise 
their innovations and require the assistance of experienced entrepreneurs. The 
technologies are available, with their identified markets, which provide many 
opportunities for university business schools and business departments to facilitate 
practical application of studied coursework in entrepreneurship. Future research in 
determining whether these collaborations could, with the right support and within the 
ideal structure, increase entrepreneurial activity throughout South Africa will provide 
interesting results. 
  
From the findings, it became apparent that the majority of University Technology 
Transfer Offices practice entrepreneurial activities to drive innovations to the market. 
Further research should determine to what extent the technology transfer professional 
acts as the entrepreneur in performing these activities, and whether these activities 
contribute to offering a lucrative investment and collaboration opportunity to an 
entrepreneur.  
 
All of these recommendations will provide interesting findings to further elaborate and 
contribute to the body of knowledge on which this study was based.   
 
5.6. Limitations of the study 
 
Limitations occurred in the form of logistics in securing telephonic interviews. Due to 
time constraints and busy schedules, not all the identified participants were able to 
take part in the interview. This leads to a reduction in the initial envisaged collection of 
data due to the limited participants taking part in the study out of the original sample 
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size. To get an overall view of South Africa, publicly funded institutions across the 
various provinces were identified with the exclusion of Mpumalanga, Limpopo, and the 
Northern Cape Province. As not all the identified institutions took part in the interviews, 
the Free State could also be added as a province not represented in the study. Even 
though proportionately more institutions took part in the interview within the provinces 
that have the most Technology Transfer Offices, the inclusion of institutions’ views 
within each province would have been the ideal to obtain the optimal data for the study.  
 
As some of the publicly funded universities throughout South Africa do not have 
established Technology Transfer Offices with successful commercialised innovations; 
the study was further limited in the available population and sample size from which 
valuable information and insight could be collected. These limitations lead to the study 
possibly not providing an overall insight of the situation in South Africa as some of the 
institutions might experience different views like the ones shared in the study. 
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Annexure A 
 
 
Interview Questions 
Name: 
Institution: 
 
A. Demographics 
1. Gender 
Male/Female 
2. Age 
20 – 30 years 
31 – 40 years 
41 – 50 years 
51 – 60 years 
60+ years 
3. Qualifications 
Matric 
Diploma 
Undergraduate degree 
Honours degree 
Master’s degree 
Doctorate 
Post-Doctorate 
4. In which discipline(s) is/are your qualification(s)? 
5. Your current position in the Technology Transfer Office? 
6. Years of experience in Technology Transfer? 
 
B. General information on interviewee and their institution’s Technology 
Transfer Office.  
Individual: 
1. How did you get involved in technology transfer?  
2. Explain what your role is within the technology transfer unit. What is the 
expectation of you as a technology transfer professional? 
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3. How long have you been working in this Technology Transfer Office? 
Institution: 
4. When was your Technology Transfer Office established? 
5. How many people work within your office? 
6. More or less how big is your institution’s IP portfolio?  
7. How many inventions have your institution successfully commercialised in 
the past 5 years? 
8. Which form of commercialisation is preferred by your institution, i.e. start-
up/spin-out, licensing, or joint venture? 
9. If start-up/spin-out is preferred, why this form of specifically? If, licensing or 
joint venture is preferred, why so and why not start-up/spin-out? 
 
C. Collecting data to compile the case study. 
1. As requested in my email, and to assist in compiling a case study of your 
institution, please share with me the commercialisation journey of one of 
your innovations where an entrepreneur was involved.  
2. To what extent did your Technology Transfer Office get involved in the 
commercialisation of this innovation? Take me through some of the 
activities your office had to execute in the commercialisation of this 
innovation.  
3. Did your office have the capacity to drive the commercialisation of this 
innovation? 
4. Which skills were there a shortage of in your office during the 
commercialisation of this innovation?  
5. Which gaps or difficulties, with regards to things such as funding, networks, 
value chain activities, access to markets, university support (and not limited 
to only these) did you identify in the commercialisation of this innovation? 
6. How involved were the inventors in the commercialisation of their invention? 
How entrepreneurially inclined were these inventors?  
7. Did you collaborate with an entrepreneur to assist in the commercialisation 
of this innovation? If yes, what was the outcome of the collaboration? How 
did the collaboration came about?  
8. In your opinion, did this collaboration contribute to the successful 
commercialisation of the invention? 
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D. The success factors of collaborations between innovators and 
entrepreneurs that led to successful start-ups created from university 
innovations 
1. Referring to your commercialisation case study, when thinking of the 
unique factors, such as skills, education, experience, know-how, time, 
access to funds, markets and networks, and business acumen (but not 
limited to just these), what were the unique/invaluable contributions from 
the inventor?  
2. And what were the unique/invaluable contributions of the entrepreneur?  
 
E. Hindrances of collaboration between innovators and entrepreneurs in 
terms of factors that influence either successful or unsuccessful 
collaborations 
1. Referring to your commercialisation case study, what were some of the 
hindrances or difficulties faced that affected the collaboration between 
the inventors and entrepreneur? This could also include hindrances 
outside of the innovator-entrepreneur relationship. 
2. In general, which hindrances within and outside of your institution 
influence successful/unsuccessful innovator-entrepreneur 
collaborations? 
 
F. Factors that encouraged innovators to work with entrepreneurs in the 
process of commercialising their innovations 
1. In your opinion, and generally speaking, what are some of the 
shortcomings or difficulties faced by inventors that encouraged them to 
collaborate with an entrepreneur? 
 
G. Factors that encouraged entrepreneurs to take on new university 
innovations as a business start-up 
1. In your opinion and having worked with entrepreneurs in the past, what 
are the unique things/enticements that motivate entrepreneurs to take on 
the commercialisation of a university innovation? 
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H. The requirements needed to encourage interdisciplinary collaborations 
between entrepreneurs and innovators 
1. What would you say would encourage inventors to collaborate with 
entrepreneurs?  
2. And what would encourage entrepreneurs to collaborate with inventors? 
3. What would the requirements be for such a collaboration to take place? 
 
I. Considerations to be included in expanding teaching of entrepreneurship 
at universities  
1. In your opinion, do you think that adding an entrepreneurship course 
(either compulsory or as an option) to every discipline’s coursework will 
equip students/researchers/scientists to become more entrepreneurial? 
Why/Why not?  
2. With the quality of innovation, relevant research and commercialisation 
at your institution in mind, do you think by adding an entrepreneurship 
course to every discipline’s coursework, it will have a bigger impact on 
these areas? 
3. In your opinion, would collaborating with students who study 
entrepreneurship, and creating a start-up as part of their coursework, 
assist in the commercialisation of university inventions? At which level, 
i.e. undergraduate, honours, master’s, or doctorate, would you expect a 
success from such a collaboration? And why? 
4. What factors would make you feel comfortable to entrust the 
commercialisation of university invention to an entrepreneurship 
student? 
 
J. General additional information on innovator-entrepreneur collaborations 
at institutions 
1. How often do innovators and entrepreneurs work together in the 
commercialisation of innovations at your institution? 
2. In your opinion, is successful commercialisation of IP/innovations 
dependant on the involvement of an entrepreneur? And why? 
3. At what stage would you involve an entrepreneur throughout the 
innovation development and commercialisation process? 
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Questions
D E F G H I J
Respondent 1
1.
2.
"First it has to be said that he was both the 
inventor and the entrepreneur"
 
"As the inventor, well I think it helped that he knew 
the industry, because he had spent at least a year 
or two in working with the, consulting with them to 
understand what their needs were and developing 
the product from there. He also understood the 
supply chain of the environment and the 
environment his product was going into, which 
made it easier" 
"As the entrepreneur, time, he had all the time. 
We were able to get some funds for him to free 
up his time and commit more of his time. So time, 
I think was crucial and I think affording him those 
few months to work on his project, committed to 
his project made a big difference. Um, and I think 
personality, his personality and his character"
1.
2.
"We would have agreements between him and 
potential shareholders or agreements between 
the start-up and the university, and from a 
corporate industry perspective there’s a lot of the 
clauses that were completely acceptable and very 
necessary, but from a university perspective, for 
one, approvals would take way longer, it would 
have to go through a chain of approvals through 
people who didn’t understand industry"
"So I would say in general this is the same 
problem, working through chain of approvals as 
per the university's policies and procesdure"
1. "So for an inventor or a researcher, they don’t 
really understand what is at stake if their ideas 
make it to market, until they get to the point 
where they see the potential money and then 
everything changes. They try to hold all their 
cards very close to their chest. Um, where an 
entrepreneur really doesn’t care. They don’t care 
to much about the technical stuff. They just want 
to get the thing to market. So inventors or 
researchers not sure of the process kind of plays 
the cards they want to play, because they don’t 
understand the market. The entrepreneur usually 
helps a lot to provide clarity on the process and 
helping the inventor or researcher to understand 
as well and that holding on to their cards can 
affect the process" 
1. "I think that it’s the fact that what they’re about or 
that what could potentially be taken to market has 
been researched. For me I think it’s the thrill in 
being able to take something with a scientific 
basis, something that has been researched, 
maybe not scientific, but something that has been 
thoroughly researched to market. It is not 
anybody off the street with a great idea, um, and I 
think also being a part of the university, you’ve got 
access to other disciplines. You’ve got access to 
engineering, you’ve got access to science if that’s 
what it requires, so you’ve got access to different 
disciplines and I think getting different expertise 
and knowledge that’s outside of the university 
could be slightly more challenging. One of the 
other reasons, I think, entrepreneurs also 
approach the university is for the reputation that 
they think being associated with a university 
holds"
1.
2.
3.
"I think that if the entrepreneur respected that the 
inventor had the technical knowledge. They are 
usually very mindful of the inventors, but I think the 
inventors struggle with them"
"If an inventor respected that the entrepreneur will 
immerse himself in the potential market and seek 
out the best possible options and opportunities"  
"I think if they are given the space to operate in 
their field of expertise, the entrepreneur doing 
what he needs to do, the inventor doing what they 
need to do, and they understand each other’s 
biggest concerns, um, and also understand that if 
together they can make it work, they both stand 
to gain. So clear up the misconceptions that each 
party have. They also need to be matched at an 
ideal point, um, and there must be open cards 
from the onset. They must understand one 
another’s objectives in that project and timelines 
need to be set"
1.
2.
3.
"Maybe it won’t equipped them to be 
entrepreneurial, because it may not be in them. 
But I think that through having the course they 
would gain a better understanding of what 
entrepreneurship entails and also a greater 
appreciation of the work that they (entrepreneurs) 
do in their discipline and understanding that work 
(research) has a potential and can make a huge 
impact in the market"
"Yes, completely, because they understand that 
they’re inventing for impact, they’re inventing for 
the market, whether it’s financial, whether it’s 
societal, I think they start understanding it yes. 
Maybe not lead to better commercialisation of 
their own inventions but it would lead to a higher 
probability that research or inventions in academia 
can be commercialised, because now we are 
inventing not for the lab, we’re inventing for 'how 
will this change what is currently available in the 
market'"
"It depends on the invention, it depends on the 
market, but yes definitely, I do think it will benefit 
the entrepreneurship student as well as the 
scientist. I think it can be built into the course 
requirements and the objectives of the course. I 
think if it’s a requirement of the course it would 
make it a lot more valuable yes. I would think it’s 
honours, because masters there’s a big chance 
that they are employed full time somewhere else"
"If it’s a part of their course, then I know there’s 
1.
2.
3.
"Very rarely. At my institution, very rarely. That is 
part of the dream"
"Yes, because I think entrepreneurs bring that 
hustle to the table and they push hard. They care 
about the product on the shelf and the market 
using it."
"It differs from project to project but for now, I 
would say earlier rather than later, because I think 
earlier affords the entrepreneur the time to 
assess the market and maybe start picking up 
trends in the market. At a too later stage, very 
often means that we have spoken to the wrong 
people or you’ve developed a technology, but it 
doesn’t quite meet what the market needs"
Respondent 2 1.
2.
"Deep knowledge, deep experience of the 
discipline and industry. There is a basic 
knowledge of the potential market, but without a 
full market analysis, you probably wouldn’t know"
"Things like this, to say, if you take it to the 
market, you need to think about what solution you 
are going to give, where are they going to put 
these solutions, or how would we need to adapt 
the market to make provision for these solutions. 
The entrepreneur therefore comes with specific 
solution throughout the process in getting it to the 
market"
1.
2.
"Partnering with the ideal entrepreneur. The 
biggest hindrance can be if the entrepreneur 
doesn’t understand the world of the physically 
disabled and the environment where these 
equipment will have to be implemented"
"I find it a pity that this office doesn’t have a direct 
line, direct collaboration with whoever in the 
university is involved with entrepreneurial 
education or there are all kinds of schools, I don’t 
even know which ones there are, but I would think 
we should be able to use, not only use, but also 
create almost opportunities for young 
entrepreneurs who are studying here. It comes 
back to lack of knowledge of what exists and 
what is available. Unfortunately in most of the 
academic departments they are very hesitant to 
work together"
1. "I don’t think they necessarily have entrepreneurial 
skills. They can probably study a bit of that, read 
a bit of that, but they don’t necessarily have those 
skills"
1. "Either getting shares in that company or some 
long term benefit and for the real young 
entrepreneurs, practical experience so that they 
can do their own thing in the end, because they 
don’t want to work for a company. I think there is 
a valuable experience in that they make their 
mistakes while somebody else is assisting them, 
instead of going to make their mistakes all on their 
own"
1.
2.
3.
"They need to understand their shortcomings and 
they need to understand the advantages of having 
an entrepreneur in their team"
"Getting experience and getting into business"
"It is going to be very difficult. Both of those have 
very different kind of personalities, I will almost 
say difficult, but they need to understand that they 
need each other and there probably has to be a 
facilitator, somewhere, some times. If the 
business is worked out, the business structure, 
what kind of business, what’s your role, what’s my 
role, then it should be, like in any other 
environment, it should be fine"
1.
2.
3.
4.
"I have never thought of it this way, but I think with 
the unemployment, more and more people are 
expecting to start their own businesses and it 
make sense to make it almost compulsory"
"I do think it would contribute to the change from 
being very bureaucratic and very traditional to a 
more modern thinking, business like thinking 
university overall. Because you then almost force 
the students to think business. And we need it in 
this country, we cant keep on sitting and waiting 
for big companies to employ people. So I think it 
would really contribute to thinking proactively and 
being aware of business opportunities. I also think 
it would turn the whole being inventive on its head, 
because people will start thinking new and 
different and relevant to the market. It will make a 
huge impact on the SA economy"
"No doubt. There should be a programme. I think 
start with undergrad. The sooner you start of 
putting the building block in, the sooner you can 
expect bigger results"
"A facilitator and criteria and rules and 
regulations. They would have certain criteria for 
them to come into the programme and they will 
have to work according to a specific framework. 
And if they don’t produce, they are out. As easy 
as that" 
1.
2.
3.
"I haven’t seen any"
"I don’t think it is dependant on. You can get 
somebody who has the right mindset, who has the 
right connections, talking about the inventor now, 
to take their own inventions to market. Like I said, 
people are so different"
"As soon as possible. I think the moment when 
there is a working prototype"
Annexure B 
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Respondent 3 1.
2.
"The skills number one and the education. To 
some extent business acumen, because 
sometimes what they have invented has to relate 
to what is in the market or that they could solve a 
problem. And their network"
"The entrepreneur will have the time and access 
to funding and the market and the business 
acumen"
1.
2.
"Managing of the relationship. And finding the right 
entrepreneur for the innovator that matched"
"It will be specifically to the arrangement or the 
agreements and when the other party is not 
bringing what they promised to bring, then that 
becomes a problem. It still goes back to 
relationship management. We are also not getting 
sufficient support from the institution. Policies that 
are not suited to support the development and 
movement of the innovation"
1. "When the inventor is only able to take the 
invention up to a certain point and then require 
someone else to step in where they find 
difficulties"
1. "The support and the reputation and the brand of 
the university. And all the researchers that are 
involved"
1.
2.
3.
1.
2.
3.
4.
"Yes, because now they would not just do 
research for the sake of research, but they will do 
research based on the needs of what is 
happening around the world"
"Based on previous answer it will inspire more 
relevant research geared towards identified 
market needs"
"A lot, a whole lot. On honours and masters, 
those postgraduate degrees. But even 
undergrads, but I think they are more focussed on 
trying to get their degrees. So
honours and masters, because they are at the 
stage of applying the knowledge"
"We will give them the support and facilitate the 
relationship between the student entrepreneur and 
the inventor. Some of the unique thing we would 
look for in such a relationship is student 
commitment. Commitment is one of the most 
important things and also if they got the potential"
1.
2.
3.
"Unfortunately they don’t, but we are now 
exploring the option of doing this"
"It depends on the case. But yes, if you go for a 
spin-out then it will be better to look for a jockey 
who can drive it"
"As soon as there is a proof of concept,
when you have got something to show them, then 
they can start looking at the market, is it relevant, 
what can be done and so forth"
Respondent 4 1.
2.
"The inventors brought the more technical 
knowledge and know-how of developing the 
product"
"Because their friend had already established 
these successful businesses, he had a lot to put 
on the table, that is why this thing ended up being 
so successful. The friend came with the actual 
expertise of what is takes to create a company 
and successful product"
1.
2.
"I think the speed at which the things were 
commercialised. The university processes and 
policies contributed to for example the lengthy 
approval of the licensing agreement. We (the 
TTO) don’t make decisions that big, it usually 
happens through a committee to make decisions. 
It took forever before the actual license 
agreement could be signed"
"It is mostly the long decision making processes 
within the institution"
1. "Most of them don’t have experience when it 
comes to business or business planning. So that 
is why they need entrepreneurs to help them to 
succeed. Because all they did, most of them, is 
they went to varsity, studied degrees, three or 
four degrees, and became lecturers and that’s it. 
They have never been involved in a business, so 
they don’t know what it takes. So they are born 
researchers, so they need born entrepreneurs to 
assist"
1. "The product, if they believe in the product. That it 
is something the public, something that people will 
want to buy. So in this case, the moment the 
entrepreneur heard about it, he just got excited"
1.
2.
3.
"If they understand that they cannot always do 
everything and that they need help. You know, 
some of these inventors are very arrogant, or 
should I say confident, (laughs). They think they 
know everything" 
"You know sometimes people come to our office 
with an idea, but they don’t know how to develop 
it. So we try to connect them with someone in the 
university. So being able to access people that 
have the knowledge and skills to help them"
"There should be mutual respect for each others’ 
knowledge and experience, and trust you know. 
Each party should know what is expected of 
them"
1.
2.
3.
4.
Yes. Nowadays, we have a high tech incubator 
that give these courses. So all those students who 
are dreaming of becoming an entrepreneur, 
specifically from the engineering faculty, will be 
operating under the incubator. The incubator help 
them from the business plan stage till they 
succeed by also offering these courses, like 
entrepreneurship courses" 
"For me the quality of invention has to do with the 
actual subject, for example if it’s engineering 
related, so it’s got nothing to do with the business 
side of things. The business side of things is 
important in taking the product to market, but in 
terms of coming up with good quality inventions it 
depends on the expertise in that specific field"
"In my opinion we already have the business 
incubator who assist students and researchers. In 
the incubator all required courses are offered and 
already included in a programme that can assist. 
So if I’m in the incubator you want me to take 
extra courses because it is part of the incubation 
to the students and inventors who want to take 
products to the market, who want to be self-
employed, instead of working for somebody. It is 
mostly postgraduates that are in these 
programmes"
"First of all for me it is the passion. Funding 
opportunities, there are so many opportunities for 
youth. So if I send you all those emails and you 
respond to all of them, if you have that spirit, for 
1.
2.
3.
"Quite a lot, it is just that some of them, obviously 
it is contract research. There are researchers 
working with entrepreneurs on things that are not 
really novel, that cannot be patented. I can think 
of quite a number of examples of where 
researchers are working with outside companies"
"Yes, because invention is not enough. You have 
to combine invention, innovation plus a company 
that can take the product to the market in order to 
be successful"
"For me it is important that you involve them from 
the initial stages, because some of them have lots 
of money and they are happy to fund for further 
development"
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Respondent 5 1.
2.
"So definitely technical knowledge. The technical 
knowledge to build a low-cost, technical device. 
That was definitely key. Definitely then tenacity, 
that entrepreneurial perseverance to not give up 
and find a business model that is viable. I think 
they were very engaged with their market, so that 
was a big one. They really had to get involved to 
understand that domain"
"So the entrepreneur ensured that these guys with 
their novel technical innovation continue to look at 
a sustainable business model. Not just inventing a 
pretty technology that fulfil a need, but to do it in a 
sustainable way. And then off course to drive the 
business stuff like marketing the tech, fundraising, 
pitches, competitions"
1.
2.
"Firstly, lack of funding for social enterprises. It is 
a fairly underdeveloped area in South Africa. 
Secondly, inexperience in commercial operations 
or business operations"
"Lack of industry insight and interactivity or 
connections. Lack of quality entrepreneurs. The 
universities are all also getting to grips with regard 
to what it entails to support spin-out companies 
and I think every university is trying to figure out 
where the authority as well as the responsibility is 
to support entrepreneurs. Now that can hamper a 
company sometimes with regards to turnaround 
time. Internally the number one reason within the 
institution could be turnaround time to make 
decisions. And off course funding support in 
specific sectors. The specific sectors or 
technologies and stages of development and 
commercialisation pathway, the route to market is 
very technical and very difficult"
1. "So the entrepreneur is someone that can assist 
them to get their invention to the market, that is 
the main reason. They have all the technical 
knowledge, but not always the drive to push 
things further"
1. "If indeed they (the inventors) can show that the 
technology creates a big market opportunity. That 
is a big one. Exciting technology, you know if it’s a 
passionate entrepreneur that enables us, but I 
would definitely think more and more the big 
opportunity. And another big thing is a strong 
team"
1.
2.
3.
"A lot of the times the inventors are not motivated 
by money per se, they are motivated by 
generation of new knowledge, generation of 
something new, you know, an understanding of 
systems or that kind of thing. That the kind of 
thing that they're working on is worth the 
investment of their time and focus. You need an 
entrepreneur that can understand this mindset"
"Again, the big market opportunity and that it's 
exciting tech"
"They have to actually have the same interest in 
mind. You know, a lot of the inventors, right, is 
working in research in particular, specific areas. 
For areas that actually don’t motivate the 
entrepreneur, they don’t have an interest in. So 
there will have to be like a meeting of the minds I 
almost want to say. There has to be an alignment 
of overcoming the same challenges in a particular 
way"
1.
2.
3.
"I think the entrepreneurship course will raise the 
knowledge of the student, of the undergraduate 
student. Postgraduate students are so focussed 
on just getting their postgraduate degree that I 
think it is going to be a deterrent for a 
postgraduate student. It will dilute their focus. And 
I don’t think a general compulsory course is going 
to improve the entrepreneurship ability of an 
academic, of a supervisor for example. Because 
they are specialists within their field who is 
generating new knowledge and creating new 
intellectual property. It will definitely be useful to 
have that option for postgraduate students should 
they find they don’t want to be a scientist, which 
often happens here. To give them another option"
"It could possibly help develop a quality 
researcher that deliver quality outputs. Look it 
depends, cause sometimes we are faced with a 
lot of junk research, junk in the sense that 
someone else has done it somewhere else better. 
So in terms of developing new stuff, you know, it’s 
not necessarily always the best as well, because 
disruptive tech and innovation is so much more 
difficult to commercialise and then you sit with a 
whole new problem of how to get it to the market. 
It is difficult, it takes more time, money"
"Off course it can, our experience just has been 
no. These guys, once they finish their course, they 
are through. Students come to the university 
because they want to land a job in industry, more 
often than none, it is very rare that they would 
1.
2.
3.
"Unfortunately not as often as we would like, but 
the TTO does their duty right, so I mean we’ve 
got considerable experience between the team at 
(the Institution). So we are able to further projects 
to a large degree. So full answer, not as much as 
we’d like, but the TTO is able to plug a lot of 
those holes"
"It depends on the industry. Off course it would. If 
licensing, no, probably not, in starting up a 
company, yes"
"It depends on the technology. If it’s a fast moving 
technology, off course, if it’s a slow moving one 
like a pharmaceutical or a biotech it is not always 
required from the onset"
Respondent 6 1.
2.
"Firstly, you cannot just be an inventor. Just being 
an inventor doesn’t mean anything. You also need 
to be a driver of your invention. And these people 
are drivers. They can drive their invention and they 
can drive it very hard. They know how to network, 
they also know where their skills end. They know 
when to require extra skills from outside. They 
really know their limitations but they also know 
their strong points. All of them are highly educated 
and experienced"
"Definitely the business skills, the business 
thinking and the way that he tackled it. He started 
off with a proper market research and then they 
went out and started marketing it to see whether 
their market research fitted the market"
1.
2.
"The funding system. At one stage they couldn’t 
pay some people for their services in the 
development phase of the project and these 
people pulled out and it got to a point where one 
of the inventors also pulled out, due to the funding, 
being in the university system, not being on time. 
This funding was seed funding. The university 
becomes the custodian of this money and is 
becomes an absolute nightmare to get the funding 
out of the university in time because of all the long 
processes and procedures that has to be 
followed. It is totally disabling"
"This is generally the same hindrance for all the 
other projects. The bureaucracy and red tape in 
the institution. If we keep on doing it the way we 
are now, it will definitely influence the 
collaboration"
1. "An open-minded inventor will definitely get an 
entrepreneur involved. If the inventor at any point 
feels that he doesn’t have the entrepreneurial 
skills that should be the first person he should go 
and speak to or get involved"
1. "Everybody wants to be important and if you are 
part of something that is new then that adds to 
the benefit. Money is a part of it, money is always 
a good motivator, but people tend to miss the 
status and glamour that is also connected to being 
part of something novel, something completely 
new. The status and glamour of this new thing 
that they are actually bringing to the market. The 
wow of the project"
1.
2.
3.
The challenge with inventors are normally they are 
scientists, so they are very focussed, and we 
expect them to be very focussed. And some of 
them think that they have to be good in everything. 
They don’t have to understand it (business). We 
do have people that do understand it and they can 
be the entrepreneurial arm, you don’t have to be 
the entrepreneur. You can be the inventor and be 
as successful financially as anybody else. Getting 
them to trust this is challenging"
"Entrepreneurs are wonderful people. If they see 
a good invention they simply jump on it. You don’t 
need to encourage them, they encourage 
themselves. So if they see it is a good invention, 
no motivation is needed"
"Trust, normally this is a big problem, or the 
bigger problem of the whole lot, it’s normally trust 
from both sides. And normally it starts off very 
good, everybody is very happy, everybody’s got a 
lot of smiles and then the technical problems start, 
the entrepreneur is not happy with the inventor, 
then the money problems start and the inventor is 
not happy with the entrepreneur and so it goes. 
So in the beginning they must have proper 
contracts in place, they must have proper 
relationship while there are still smiles"
1.
2.
3.
4.
"No, I think entrepreneurs, or 99% of 
entrepreneurs are born and they are self 
motivating people. I don’t think that it is something 
that you can simply learn out of a book or get 
from a lecture"
"No, I don’t think it will have. It cannot influence it. 
And innovators or researchers should focus in 
their research field. Their guidance should come 
from their departments what is good directions to 
research in, what is the future of the country, what 
is the focus of the country or of the university"
"I think if you have identified students that are 
entrepreneurial, definitely yes, and if you create a 
course for them, definitely, then there would be a 
lot of value in it. But also then the people teaching 
them, the lecturers or whoever are teaching them 
must also be from a commercial background or 
else it means nothing. I would say honours and 
masters. You first need to establish yourself 
academically and then I would say around 
honours when you start focussing this will be a 
good place to focus more on the practical side of 
things"
"It would be the person himself. A person with 
entrepreneurial skills is easily identifiable. He 
identifies himself all the time. I would look for 
those factors. I wouldn’t look at qualifications or 
anything like that. I would really look at the 
person, how he presents himself as an 
entrepreneur. Someone who really shows that 
1.
2.
3.
"Not often, and that is really sad. And that is why 
we don’t have a lot of success stories, it is really 
not often"
"Yes, definitely. For a start they are self-
encouraging, self-driven, they look after 
themselves. They understand the business world, 
they want to understand the business world. They 
are willing to bend to the business environment, 
while inventors would sometimes get stuck on 
their ideas. Entrepreneurs are the flexible ones, 
the ones that move fast. In my opinion it is very 
important. You do get inventors that are 
entrepreneurial, but that doesn’t happen that 
often"
"Day one, as early as possible, before things go 
wrong"
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Respondent 7 1.
2.
"The inventor really knew the market and what the 
problem was in the market"
"I must say I think his business acumen, um, for 
one, and the passion to make this project work. 
And off course, you know, he also had some 
contacts that we could use. He had an extended 
network"
1.
2.
"As far as I know there was some difficulties in 
the relationship with the original inventor, but I 
don’t know the extent to what it was. I don’t think 
there were lots that hindered the process, in 
actual fact, I think it was the collaboration that 
made it work in the end"
"Sometimes you are just not sure who the ideal 
entrepreneurs are, so identifying the perfect 
entrepreneur who can assist in taking a project 
further. Each invention is unique and you need 
someone specific to take it on, because if you 
have an entrepreneur and he or she doesn’t have 
any knowledge of what you are doing and it’s just 
about money, then there is no passion for the 
project and you wouldn’t really care what happens 
to it. Whereas if you have a passion for 
something, you would go the extra mile to make it 
work. Well, inside the institution I would say 
there’s lots of red tape"
1. "I think sometimes it’s just, you know, you get an 
inventor and he hits a block to say I don’t know 
how to go any further. And how do I take this 
further and what do I do, how do I get it out, and I 
think sometimes they don’t know that they can get 
an entrepreneur or somebody else to help them. 
They sit with their problem and they think it is only 
mine and I’ve now got to abandon this whole thing 
cause I can’t get any further"
1. "I think if they see that there is, there’s merit for 
this and there’s a market for this. I mean they 
wouldn’t put money in or give their input if they 
didn’t think it was going to be a success. They 
believe there is something valuable in it."
1.
2.
3.
"I sometimes think that if they know the value that 
a person can bring to the table it will be easier for 
them to collaborate or want to collaborate and not 
think somebody else is going to steal my idea"
"I think the same thing. If there’s a value in it, 
whatever the value might be, that is why 
somebody would"
"Well, look, you need to have an understanding of 
what each ones part is, so you need to know I’m 
going to bring this, and this is what my 
responsibilities are and these are what yours are. 
This is what I’m getting out of this, this is what 
you’re getting out of it. Because if you don’t have 
that from the start, it might become a problem 
later on"
1.
2.
3.
4.
"I think it’s a good start. Because I don’t think 
students are necessarily entrepreneurially inclined. 
You know you come to university to get your 
degree to go into a job and not necessarily to be 
an entrepreneur. And I think that would help 
bridge that gap"
"I do think so, because if you educate them on 
entrepreneurship and intellectual property and 
how it’s managed, then the focus would be on 
more relevant research and, you know, then they 
know what to look for and how to go about it, 
whereas now, you might have an idea and it might 
not be relevant at all. So some are doing research 
just for the sake of research"
"Yes I do think so. I think it starts with undergrad 
but I don’t think that’s where you’re going to have 
your success, you know, it’s a process. But I do 
think you have to start with undergrads"
"Well firstly, the drive is there, which is already a 
plus point. You most probably will have to lead 
them and see what their interest is, because it’s 
no use losing a driver half-way along the line. And 
then seeing what capabilities they have. They 
don’t have to have all the capabilities, it’s just they 
have to have some sort of knowledge of what 
they intent to go and work on. Look, they will still 
be within an environment that supports and guides 
them" 
1.
2.
3.
"It is project dependent. Sometimes the inventor 
has that entrepreneurial drive and sometimes we 
need to get an entrepreneur"
"It makes it easier, because they might bring in 
the expertise or another way of thinking about 
things that you wouldn’t necessarily have thought 
about. So they bring other types of problem-
solving skills"
"Once you know there is value in what you are 
doing and there is value in the project. So I would 
say early on, but I am not entirely sure if an 
entrepreneur would see the value necessarily 
early on, but yes, I would say early on"
Respondent 8 1.
2.
"At the minimum the inventor should create a 
technological opportunity. Then because of that 
involvement of that opportunity, the inventor 
should also appreciate the specific value that 
invention can offer in the market. So the chances 
are the inventor has the vision of where this thing 
can go and how it will fit into society. So, first the 
technological offering, creating the technological 
offering and then also tipping off the marketing 
people as to the potential application and impact 
of that invention in the market, in my mind those 
are the two critical contributions that an inventor 
must make"
"So along the journey you encounter multiple 
problems and hopefully the entrepreneur has 
some skill in solving problems creatively.That 
whatever the problem is that you encounter, either 
an administrative problem or a legal problem or an 
HR problem or something, hopefully the 
entrepreneur is sort of a holistic person who can 
then engage in those problems also creatively and 
in that sense then help the invention to faster 
punch above its weight"
1.
2.
"The institution and their structure and policies that 
hinder these relationships" 
"Well I think at the moment the whole South 
African environment is problematic. In fact it is 
impossible for SA companies to get investment 
from overseas entities. So to my mind then I think 
the SA situation is being cast at the moment in a 
way that it makes it very difficult for any innovation 
to succeed. It makes a lot more sense to just take 
the innovation elsewhere off shore"
1. "People must be alerted to the fact that 
professionals can contribute at different levels. 
So, even though I appreciate it, it seems that it is 
expected taht the inventor and the entrepreneur 
should really be a generalist. But still if I need 
brain surgery it will be stupid to go and do it 
yourself and google how to do this, you know, so 
rather then engage a professional, in this instance 
the entrepreneur. Also, it depends on what 
markets you are going to play. If you are going to 
be playing against the biggest of the biggest, it 
makes no sense to try and enter that market 
without real professionals"
1. "It would obviously be something like equity or 
potential profit share. And also hopefully exposure 
in a sense, especially serial entrepreneurs are 
looking for a track record, so if you can open the 
door for an opportunity where he or she can add 
to his portfolio of successful ventures, I think by 
itself that could also be of value"
1.
2.
3.
1.
2.
3.
"Entrepreneurship is for me something where 
obviously it would make sense to teach it to 
everybody and to try and have an entrepreneurial 
culture. But what I also think, and I have seen it 
with a number of people, you only really, and to 
an extent even myself, you only really appreciate 
the value of a subject when you are struggling 
with a problem in that area"
"it would make sense to me to try and say okay, 
instead of only having a shotgun approach to 
invention and a shotgun approach to 
entrepreneurship and a shotgun approach to new 
business ventures, let us then say okay, say I 
have engineers, let me try and empower these 
engineers to become the best engineers possible 
by exposing them to PhD thinking, then amongst 
them hopefully I get say 50% of their ideas that 
are now really relevant to the market place and I 
take those ideas and those people and I expose 
them to MBA type thinking. At least if I fail, on the 
one hand I would have had very good engineering 
doctorates, then I have another cohort of 
engineering doctorates with an MBA and hopefully 
from that population I can have, say a quarter of 
them or 30% of them that will be successful"
"There is a serious difference between passing a 
subject and really mastering a subject for 
application and when you study entrepreneurship 
just with a view of passing the subject in order to 
gain a diploma, I think it’s worth very little, it’s not 
totally useless but it’s not worth a lot, but if you 
1.
2.
3.
"It is to early to say, but ideally it would be good 
to work with an entrepreneur"
"Yes, for all the reasons as we have discussed"
"Well obviously it depends on the inventor. If the 
inventor is able to perform some of those 
entrepreneurial things. But otherwise I think it 
would make sense to bring an entrepreneur on 
board sooner rather than later. Unless the TTO is 
to be the entrepreneur and I don’t think the TTO, 
obviously we try and do that and I think in effect 
we do that, but our hands are very tied whereas 
the entrepreneur might have the ability to take this 
thing, obviously with our blessing and whatever, 
take it out of the university system"
 
 
 
 
